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££ECIBO-PI.ATING UACHINEBY. 

There are raany advantages in an electro-deposit of nickel, 
silver, gold, etc., to prevent and protect the surfaces of in- 
ferior metals from oxidation, but the source of electricity 
from the various batteries employed has always been an 
obstacle to its greater development. 

In the machine we illustrate there 
is shown a mechanical source of 
electricity of constant uniform 
power, light cost of running, and 
of easy management. Mr. Edward 
Weston, a practical electro-metal- 
turgist, and the electrician of the 
"Weston Dynamo-electric Machine 
Company, of Newark, N. J., is the 
inventor, and Condit, Hanson & 
Van Winkle, also of Newark, are 
the agents. 

The interior of a large plating 
works is shown in the cut, Fig. 1. 
The dynamo-electric machine, as it 
is termed, and the method of driv- 
ing it is shown upon the right. It 
is rotated about 800 revolutions per 
minute, and furnishes the current 
for plating. It is connected by 
means of wires to rods running 

across the various tanks containing the metal solution to be 
deposited. On the tanks are rods supporting the anodes 
or metals to be deposited, and also the Tvork to be plated. 

It is usual to place the tank containing the nickel solu- 
tion nearest the machine, as this solution offers the greatest 
resistance to the electrical current. A solution of cyanide 



of copper is used in many cases as an intermediate deposit 
upon iron or steel before the nickel, as it prevents the ten- 
dency to rust upon exposure. This solution is also used for 
depositing copper on zinc and lead, or articles made up of 
several metals. 
In Fig. 3 is shown a cut of the Weston dynamo-electric 
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BLECTEOTTPING APPARATUS.— Fig. 3. 



machine. As will be observed, an iron cylinder, D, forms the 
outside of the machine, and is attached to a wooden base. 
From the interior of this cylinder a number of radially pro- 
jecting magnets are arranged, all pointing to a common cen- 
ter. These magnets consist of a case of iron, to which are 
fastened a number of tempered steel plates, insulated with 



copper wire, in the manner usually employed in making elec- 
tro-magnets. They are so connected that the poles will be 
alternately positive and negative. 

In the central space left between the inward ends of the 
magnets, is arranged a shaft which is rotated by the pulley, E. 
A series of armatures made in segments are firmly secured 
to this shaft. These armatures are 
of soft iron, and are also wrapped 
with wire. The outwardly pro- 
jecting ends are thin pieces of iron, 
and so arranged that, when they are 
simultaneously revolved, by the 
turning of the shaft, these outward- 
ly projecting ends will pass closely, 
but without touching, the inwardly 
projecting ends of the magnets. 
When the shaft, as it carries the ar- 
matures, is very rapidly revolved 
past the electro-magnets, currents of 
electricity will be induced in the 
wires surrounding the armatures; 
but as such currents are constantly 
changing their direction, a device 
called a commutator has to be used. 
This commutator consists of two 
pieces revolving on the shaft, on 
whichthey are mounted. One part is 
slipped upon the shaft and is insulated from it and from the 
other part. In construction a thimble of wood is slipped upon 
the shaft, and upon this thimble a brass washer is placed, to 
which the wires proceeding from the armatures through a 
steel bushing containing wooden tubes are passed. One half 
[Continued on page 130.] 
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HOW SHAIX BAILWAT WOSEUEN LIVE 1 

According to the last census the total number of railway 
employees exclusive of clerks, in this country was, in 1870, 
154,037. During the period which has elapsed since the 
enumeration, our railway mileage has increased from nearly 
45,000 to 73,508 miles. Allowing for a proportionate in- 
crease in the number of employees, as well as reductions in 
working force due to economical reasons, it is probably safe 
to estimate that the railroad workmen of the United States 
number about 200,000 souls. Prom the statistical tables 
given in Poor's " Manual of the Railroads of the United 
States for 1877-8," it appears that while the gross earnings 
of the roads have fallen off nearly six million dollars, the 
net. earnings have increased nearly by a million, and this is 
ascribed chiefly to the great economies practised in conduct- 
ing the operations of the lines. In furtherance of this sys- 
tem of economy there have been, as our readers are aware, 
reductions in the wages paid railroad employees. These re- 
ductions have been in many cases claimed by the persons 
affected to render the returns for their labor inadequate for 
a living support; and accordingly the strike, theusual coer- 
cive measure adopted by employees under such circum- 
stances, was resorted to, and characterized unfortunately by 
acts of lawlessness which rendered the question of restoring 
the public peace far paramount to any of the other issues in- 
volved. When such a course is resorted to, past experience 
has abundantly proved that failure is the rule. The recent 
difficulty has shown itself to be no exception, and the con- 
tending parties stand to-day in practically the same position 
as to their causes of dispute as they did prior to the out- 
break. 

There are certain facts which we believe do not admit of 
argument which should here be postulated, namely, that in 
this country at the present time the supply of working men 
is in excess of the demand, that a railway company, or any 
other employer, is under no obligation to furnish living in- 
comes as such, and that it has a right to regulate its own 
rates of payment in accordance with its own best interests. 
While such is the case, it is obvious that coercive measures 
to compel an employer to raise wages must prove futile. 
Until, therefore, through the natural working of the laws of 
supply and demand some condition of affairs more favorable 
to the working classes shall come into existence, the problem 
is not how to force employers to improve matters by increas- 
ing the revenue of the working men, but how to do so by 
enabling the working man to obtain the necessities of living 
out of the means which he can earn. This we take to be 
the question of all others which is now pressing for solution 
with reference to the present labor and capital antagonism. 

We find in the New York Times a communication, very 
intelligently written by the wife of a working man, in which 
she sums up the actual least cost of supporting her family, 
which includes her husband, self, and five children, the lat- 
ter under nine years of age. As a matter of statistical in- 
formation this schedule is of exceptional value. It is as fol- 
lows: 
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1 barrel wood 

2 pails coal 
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Oatmeal 

2 pounds butter 

3X pounds sugar 

Half gallon oil 

2 cakes soap 

1 pound soda 

Halt pound tea 

Newspapers 

Shaving 
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14 
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40 
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3 
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12 
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DAILY. 

1 quart milk, 6c $ 42 

2 quarts potatoes, 6c 42 

2 8-cent loaves 1 12 

1 14 pounds meat, 20c 140 

2 



Salt. 
Pepper. . , 
Mustard. 
Matches. 
Starch. . , 
Bluing . . , 



Total «3 47 

4 50 



Total $450 Total $7 97 

Here is 97 cents more than the dollar a day wages which 
our contemporary's contributor says she undertook to live 
upon for some time, and failed. Now, the above are retail 
prices, and the commodities are proDably purchased of small 
dealers, so that the goods have been numerously handled, 
and repeated profits thus added. It has been determined by 
Professor Pawcett, the well known English political econo- 
mist, that the loss incurred by average working men, on ac- 
count of their articles passing through the hands of shop- 
keepers, is about 30 per cent. Deducting the $3 rent, and 
taking ofl this proportion from the remainder, we have a 
balance of $4.78 as the actual cost of the food, etc., less 
shopkeepers' profits. Now the rent quoted amounts to |104 
per year, or about one fourth of the total expenses. This is 
a large proportion to pay for rent. In England the same 
item amounts rarely to more than one eighth of the amount 
of wages earned. We find it stated that the general 3 shil- 
lings and 6 pence (87 cents) per week dwelling is largely 
used by families earning 80 shillings ($7.50) per week, which 
last is about the same as that earned in the case under con- 
sideration. 

It will be obvious that the problem before us is how to re- 
duce the cost of living to the working man, and of this we 
may learn something from what has been done in England. 
There societies for this very object have for some time been 
in successful existence. The Permanent Building Society, 
of Leeds, has furnished healthy tenements at very low rates 
to about 300 families. In Burnley, another society has as- 
sisted hundreds by advancing money on mortgages paid by 
easy installments. The arrangement is such that the work- 
man pays a small subscription to the society until enough 
has been contributed to warrant the association buying and 
conveying to him the house in which he lives. The same 
has been done by large employers, like the Messrs. Ashworth 
and the late Sir Titus Salt; and in London there is a large 
corporation called the Industrial Dwellings Company, which 
now rents 3,799 tenements, capable of accommodating 13,115 



people. Not only has this enterprise greatly benefitted the 
working men, but as an investment, in five years, it has earned 
large surplus profits after paying 5 per cent dividends. The 
rent averages about 50 cents a week for an apartment fur- 
nished with every modern convenience. 

Not only might similar societies be established here : but 
others might be started for supplying working men with the 
necessaries of life at prices certainly minus the retail profits 
already noted. These last could evidently be begun on a 
small scale and with little capital. The railroad companies 
themselves might establish stores for their men, or benevo- 
lent societies such as the Young Men's Christian Association 
would here find an excellent object for their philanthropic 
efforts. A few persons in well-to-do circumstances in every 
railroad town could easily subsidize such sources of supply, 
and eventually change them into co-operative establishments 
as the men learned to live on their reduced incomes. Nor 
need the work of the benevolent end here. Some of the rail- 
road companies now, in order to prevent their men joining 
unions, aflord them all the advantages of life insurances, etc., 
which the unions offer. Outside societies for this purpose 
might also be organized. We have benevolent societies for 
the care of children, for the aged, and for sailors — why not 
also for railroad employees whose life presents many 
analogies to that of the sea-faring man. 

It may be said that in dealing with so great a class the laws 
of demand and supply, inexorable as they are, should only 
be considered, and that philanthropy has here no place. 
We think otherwise. The life of a railway employee has its 
duties and dangers which cannot, morally viewed at least, find 
compensation in the market rate of wages. Here is an im- 
mense number of men who in their daily work expose their 
lives to constant peril, greater, says an eminent statistician, 
than that of the soldier in battle. They are subject to pecu- 
liar and painful diseases, produced by the conditions under 
which they work; they are subjected to every hardship of 
inclement weather and of absence from home, and through all 
they are obliged to keep tireless watch. Their record is one 
of unflinching devotion to duty, even in the face of imminent 
death, and to their hands are committed the safety of enor- 
mous wealth, vast interests, and human life. The benevo- 
lence of the community may safely rest upon such a showing. 
Mr. W. H. Vanderbilt has already emphasized this fact by 
his gift of $100,000 to the employees of the New York Cen- 
tral and Hudson River Railroad, over which he presides. 
This is one good example, and we hope to see it- imitated. 
The workmen, however, do not ask alms — true charity in 
their case is to show them how to live on what they can hon- 
orably earn. And it is by such action as this that strikes 
may be caused to become forgotten weapons. 

. < I » I » 

EABLY CONNECTICUT UAinTFACTTTBXS. 

Very few of our readers are aware that patents, or exclu- 
sive privileges to manufacture certain articles, were granted 
by some of the colonial governments, but such is the fact. 
The General Assembly of Connecticut took the lead in this 
encouragement of the growth of infant manufactures, and it 
is therefore very probable that this is the reason why so 
much manufacturing is carried on within her borders, and 
so many of her sons are engaged in the same line in other 
States. 

In addition to the special grants hereafter given, the As- 
sembly passed at least three general acts for the encourage- 
ment of discoveries and inventions ; one of which, passed in 
1663, related solely to the discovery of mines; a second, 
dated 1673, was enacted for the same purpose, but it had an 
additional section which forbid the passing of monopolies, 
" except for such new inventions as shall be judged profita- 
ble to the country, and for such time as the General Court 
shall deem meet ;" and a third act, passed in 1715, enacted 
" That if any person or persons shall set themselves on work 
to discover any commodities that may be of use for the 
country, for the bringing in a supply of goods from foreign 
parts, that is not as yet of useamong us, he that discovers it 
shall have due encouragement granted to him and the adveo- 
turers therein " (Statutes of 1715, p. 5). 

Many of the special privileges granted will be found to be 
more of the character of monopolies, or bounties for the in- 
troduction of new trades and manufactures, rather than pat- 
ents for new inventions, but the latter are not wanting. 

The first individual or private grant that we find is that 
issued to John Elliot, in 1708, Vhich gave him the exclusive 
right for ten years of manufacturing pitch, provided he 
started the manufactory within two years. 

In 1717, E. Hinman obtained a grant giving him the ex- 
clusive right to make molasses from corn stalks for ten 
years — a right which he probably would have found no one 
to interfere with if he had not had the grant. 

A third grant, issued in 1718, gave the exclusive privilege 
for 30 years of setting up oil mills for the manufacture of lin- 
seed oil, to Messrs. Prout, Mansfield & Atwater. 

The next patent appears to be one issued to Ebenezer 
Pitch, in May, 1738, which granted to said Fitch and Co., the 
exclusive right for 15 years of erecting slitting mills, "to slit 
and draw out iron rods for nails, and other artificers in iron." 

In the same month a patent was granted to Samuel Higley 
and Jos. Dewey, giving them for ten years "the sole prac- 
ticing of the said art of steel making," which " said art " 
seems to have been a method discovered by them of convert- 
ing iron into steel by the cementation process. 

Another patent was issued for a similar process to Messrs. 
Pitch, Wyllys & Walker, in 1740, for fifteen years, on con- 
dition that they should begin operating within two years. 
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This proviso, however, they failed to keep, owing to the 
death of the capitalist they had engaged to help them to the 
necessary funds; and in consequence, at the end of three 
years, we find them making an application for the renewal 
of their grant, which was done and, as other documents 
show, they succeeded in making good steel in considerable 
quantities. 

In May, 1741, the exclusive right of making potash for 20 
years was given to Messrs. Willard, Hamlin, Wetmore, 
Chauncey & Fairchild. 

In 1746, John and Stephen Jerom obtained the exclusive 
right for 14 years of making salt by evaporating sea water; 
and three years after procured a loan from the Assembly of 
£1,000, for two years, to enable them to continue their oper- 
ations, as they had not yet succeeded commercially for want 
of suflScient capital. 

The exclusive privilege of making glass for 20 years was 
given, in 1747, to Thomas Darling, on condition that he and 
his assignees should set up suitable works and prepare a 
stock of materials within four years, with a further proviso 
that they should make at least 500 feet of good window glass 
every year thereafter. 

It would appear that Darling did not succeed m introduc- 
ing the manufacture of glass, for in 1779 we find a grant 
giving " during the pleasure of the Assembly," to Messrs. 
Hubbard, Mosely, Little & Latimer, a similar exclusive 
privilege, except that only one year was given in which to 
commence operations. Before this year had expired, how- 
ever, a memorial was filed by Mosely and Little, stating that. 
Hubbard and Latimer had withdrawn on account of the 
great expense and risk, and asking that they (Mosely and 
Little) may be allowed to raise £2,000 by a lottery. This 
lottery privilege does not appear to have been granted, but 
instead an exclusive right for 15 years was given on the 
same conditions as the last. 

This project would also appear to have failed, for we find 
another exclusive grant, three years after, to Pitkin, Bishop 
& Pitkin, for the term of 25 years, on condition that they 
began manufacturing within three years. These parties also 
seem to have met with little or no success, for we find a me- 
morial from them complaining of the discouragements they 
had met with in their efforts, and asking that a lottery may 
be granted to them for the purpose of raising £400, which 
was allowed. 
■ In 1753 a grant of the exclusive privilege, for 15 years, of 
setting up " a new invented water machine for the dressing 
of flax," was given to Jabez Hamlin and Elihu Chauncey. 

A bounty of %d. per quire of writing paper and Id. per 
quire of printing paper or coarser paper, was ordered by the 
Assembly in 1768 to be paid to C. Lefiingwell on all paper 
made by him ; which appears to have been done for one year 
only, during which he made 4,020 quires of writing paper 
and 10,600 of inferior quality, after which the bounty was 
discontinued. 

Another document, a memorial from Abel Buell, dated 
October 8, 1766, states that the writer had been sentenced 
to implsonment for life for " altering the bills of public 
credit," which sentence had been remitted on account of his 
youth; and after stating that he had discovered a method of 
grinding and polishing crystals, asks that the privileges 
which he " had justly lost" might be restored to him, that 
he might carry on the aforesaid business. On his giving 
bonds as to future good behavior, this was done. 

Three years after we find another petition from the same 
man stating that he had discovered the art of letter found- 
ing, and asking that he be allowed to "raise money by lot- 
tery to carry on the same, or in some other way. " With 
the memorial he furnished specimens of his handiwork, 
which are said by those who have seen them to have been 
superior to the type of that day and equal to the average of 
that of a much later date. A committee of the Assembly 
was ordered to investigate the project, and on their favor- 
able report the treasurer was ordered to loan Buell £100 at 
at once and another £100 at the end of a year, on condition 
that he give a bond in £200 that he would pursue said busi- 
ness and would not leave the colony within seven years. It 
appears, however, that he did not meet with much success, 
for we find a petition from his wife, dated August 8, 1777, 
stating that the long absence of her husband made her de- 
spair of ever seeing him again, and requesting the Assembly 
to be allowed to pay £100 io full of all demands against 
them, which the Assembly accepted. 

In 1774, George Phillips applied for and obtained the 
privilege of refining loaf sugar for ten years, which was to 
be exclusive, except that ths Assembly retained the option 
of allowing two other refineries to be set up, and during the 
next two years granted such permits to other parties. 

A patent was issued in the same year, granting to John 
Shipman for 40 years the exclusive privilege of erecting 
within certain territory his newly invented tide grist mill, 
on condition that it should be erected within five years. 

Under the date of February 3, 1776, we find that the sum 
of £60 was ordered to be paid David Bushnell, as some en- 
couragement for him to proceed in preparing his machine 
for blowing-up ships, etc. No particulars of the plans ap- 
pear on the files, but from other sources we learn that this, 
" the American Turtle," as it was called, the prototype of 
the modern torpedo boat, was composed of two shells joined 
together water-tight, and of sufiicient capacity to contain 
the operator and air enough to support him under water for 
half an hour. The " turtle " was caused to rise or sink by 
pumping the water from or allowing it to enter into a cham- 
ber beneath him, at the same time lowering or raising an in- 



got of lead of 200 lbs. weight, which might be made to touch 
bottom. The propelling force was an oar worked from a 
compartment in the forepart; and at its stern a magazine 
of powder was attached, which could be detached and 
secured to, or sent against another vessel. The magazine 
was provided with a gun-lock to fire the powder, which was 
operated by clockwork calculated to run sufliciently long 
after being set in motion to allow the operator to reach a 
place of safety previous to explosion. With this apparatus 
he made an attack on the British ship " Eagle," of 64 guns, 
in New York harbor, but only succeeded in frightening the 
crew, although he afterwards succeeded in blowing up a 
schooner at New London. 

In 1778, the Assembly granted permission to two widows 
named Hannah Watson and Sarah Ledyard, to raise £1,500 
by lottery to rebuild a paper mill owned by them, which 
had been destroyed by fire. From a statement in their me- 
morial, it appears that the Hartford newspapers of that day 
circulated about 8,000 copies weekly. 

In 1783, a patent was granted to Benjamin Hanks for 
fourteen years for " a clock or machine that winds up itself 
by help of the air, and will continue to do so without any 
other aid or assistance until the component parts thereof are 
destroyed by friction. " This was probably a clock provided 
with a windwheel set in such a position that the heated air 
escaping from a room would operate the wheel and so keep 
the clock continually wound. A clock similar to this was 
patented to Robert Hitchcock, September 10, 1861. 

The exclusive right to make snuff was granted to William 
Pitkin in 1784, for 14 years. 

In 1787, an act was passed giving to Samuel Loomis the 
exclusive right of erecting works for the manufacture of 
wool, cotton, hemp, flax, and silk, "upon a new constructed 
plan," on the east side of the Connecticut river, or within 
ten miles west thereof, for seven years, and an exclusive 
privilege for seven years longer on any ground within thirty 
miles of such works. ' 

In addition to the above we find a number of rejected ap- 
plications for special privileges in manufacturing various 
articles, from pins to perpetual motions. (The perpetual 
motion man's memorial was endorsed ' ' Prisoner in jail. ") 
Some of the applicants wanted an exclusive right only; 
others wanted loans from the Assembly — some with interest 
and some without; and still others, to enable them to start 
the manufacture of some article not then made in the colony, 
petitioned for the privilege of raising stated sums of money, 
ranging from £100 to £6,000, by means of lotteries — which 
last appears to have been a favorite mode of " raising the 
wind " in those days, if we may judge by the number of ap- 
plications for the privilege. 

From another series of documents, too long to give even a 

synopsis of them here, we find that considerable attention 

was given to the manufacture of iron, both cast and wrought, 

and that as far back as 1736 iron works were building in 

Salisbury, where during the revolutionary war about 60 men 

were employed in casting cannon alone, to say nothing of 

other work. 

■ m t » i »i ■ ■ 

KOTES OF PATENT OFFICE DECISIONS. 

PATENTS. 

In the recent interference case of Anson vs. Woodbury, 
the Commissioner of Patents has decided that the Patent 
Ofiice will take judicial notice of matters of public notoriety 
affecting the right of an applicant to a patent. Anson ap- 
plied for a patent for the use of a presser bar in a planing 
machine, but the Commissioner holds that, as a matter of 
public notoriety, presser bars of the description claimed by 
Anson have been in public use for upwards of twenty years, 
in support of which he cites the Scientific American for 
July 5, 1873, vol. 29, p. 7; and November 30, 1875, vol. 33, 
p. 25. He therefore dissolves the interference and rejects 
Anson's application. The rule is laid down in this case that, 
on a motion to dissolve the interference on the ground of 
notorious public use for more than two years prior to the 
filing of the application for the patent, ex parte affidavits 
made by adverse parties cannot be received to impeach the 
patentability of the applicant's invention. It is immaterial 
that such affidavits were not submitted to show any particu- 
lar instances of use, but rather to show notoriety of use. In 
admitting and considering such affidavits as evidence, the 
Patent Office would be adjudicating upon the rights of ap- 
plicants on testimony not taken in accordance with any re 
quirements of law, and of witnesses which the parties in 
interest had no opportunity to cross-examine. 

A claim for an improvement in ant-guards, consisting of 
a concave flange, arranged on the leg of a table or other piece 
of furniture, and coated on the under side with chalk, is de- 
cided in the case of Strong vs. Cruikshank to be lacking in 
patentable novelty. The peculiar property possessed by 
chalk, rendering it an impassable barrier to the march of 
ants, is well known, and the use of concave flanges on corn- 
cribs, trees, etc., to prevent the ascent of insects is old in the 
art. The only novelty that could be claimed,therefore, was 
the fact that protection was aflorded by the flange to the 
chalk. This is not patentable, since it is but the exercise 
of simple intelligence to put the chalk on the under side 
of the flange, where it is best protected from being rubbed off. 

On the application for a reissue of letters patent in the case 
of a machine patent, the model and drawings cannot be 
amended except each by the other, and the Commissioner 
cannot go outside of the record to ascertain what was the 
scope or detail of the original invention. Thus in the case 
of Stockwell vs. Haines, just decided, the Commissioner re- 



jects affidavits offered to prove that a certain pin — not shown 
in the drawing or specification, although there was a hori- 
zontal perforation in the model, in which such pin might be 
placed — did form a part of the original invention. An inven- 
tion not set forth in the original specification, nor fully 
shown in the original drawings, cannot be incorporated on 
reissue, where its existence depends upon the restoration of 
a missing element to the model in a particular position, it 
not appearing that such position is necessarily the only one 
it can have, and both original specification and drawings 
failing to indicate its location. 

TEADE MAEKS. 

An application for the registration of an arrangement of a 
star and crescent as a trade mark for soap was lately filed by 
Cornwall & Brother. The Examiner of Trade Marks referred 
them to a registered trade mark consisting of the figure of a 
star alone, also applied to soap, and contended that the em- 
ployment of the combined symbol of a star and crescent 
would be likely to deceive parties desirous of purchasing 
soap having the brand of the star alone. This decision has 
just been reversed on appeal. 

The fact is referred to that the flags of two nations are dis- 
tinguished by almost the same difference in symbol as that 
employed by Cornwall & Brother to distinguish their soap 
from that made by the owners of the registered trade mark. 
The flag of Egypt is a crescent on a red ground, and the 
Turkish man-of-war flag is a crescent and star on the same 
colored ground, but there is no mistaking one flag for the 
other by persons of the slightest discernment; and the same 
maybe said when those symbols are applied in a similar way 
to the soap of two different owners. 

The application for the registration of the figure of a 
" swan " with the words " ur London Swan Gin " as a label 
is refused to John D. Park. The figure of a swan with some 
other arbitrary matter had previously been registered by 
other parties as a trade mark applied to this article. The 
Commissioner decides that as Park's label includes arbitrary 
and fanciful words and figures constituting a proper trade- 
mark, in addition to matter properly a label, he should first 
register the fanciful matter as a trademark; but before he 
could do this, under the circumstances, he must first estab- 
lish his right to the trademark. This he could do by proof 
adduced in an interference proceeding, or by an adjudication 
of a court of competent jurisdiction establishing his title to 
the same. 

. m t » i ^ 

MUSCULAB CONTBACTION AND ELECTBICITY. 

Muscular contraction is always accompanied with electri 
cal phenomena. The difference of electric force between 
two points of a muscle undergoes a diminution, which, ac- 
cording to Beunstein, precedes the contraction by iJj of a 
second. M. De la Roche has recently examined the electri- 
cal power of the human heart. The electrodes consisted 
each of a plate of amalgamated zinc with a pledget of muslin 
saturated with sulphate of zinc at the lower extremities. 
These were applied, one with its muslin wad opposite the 
heart on the left breast, the other on another part of the chest, 
and connection was made with a capillary electrometer. The 
mercury column executed a very distinct series of periodic 
pulsations, synchronic with the pulse. Each pulsation marked 
the double movement of the heart. The result obtained cor- 
responded to jTj'^j- of a Daniell element. 

< ( « I » 

BOILEB TEST CHALLENGE. 
To the Editor of the Scientific American: 

Being an interested party at the Centennial boiler test, 
and knowing that the Root boiler is ahead, according to the 
official report issued by the Director-General, Hon. A. T. 
Goshorn, and as certain interested parties have put restric- 
tions on the further issuing of the report as officially made, 
and as Messrs. Babcock & Wilcox are not s^^tisfied with the 
result, we propose to make an economy test against them 
at the American Institute this fall, for from one thousand 
to five thousand dollars a side, each party to select one man 
and those two to select the third, as judges, they to make 
all rules arid regulations, and their report to be final. 
Yours respectfully. 
Abbndboth & Root Manufacturing Compant. 

New York, August 16, 1877, 



Professor Ediirard Hels. 

The death is announced of Professor Edward Heis, of 
Munster, one of the most assiduous and accurate observers 
in those branches of astronomical research which can be 
cultivated, without any powerful instruments, by means of 
observations made with the naked eye. He was born in 
1806. He made observations of the relative magnitudes of 
all stars visible to the naked eye, the results of which were 
embodied in his TTranometria Nova, published in 1843, the 
first really trustworthy Star Atlas. Heis, being gifted with 
eyes of uncommon acuteness, devoted many years to the ob- 
servations requisite for a greatly improved edition of this 
work. Variable stars, shooting stars, auroras, the zodiacal 
light, the course of the Milky Way, etc.. were diligently ob- 
served by Heis, and his publications referring to them are 

of great value. 

. < I ■ I » 

Seeing the Crescent of Venns. 

Mr. D. H. Temple, of San Francisco, Cal., informs us 
that he saw the crescent of Venus at Mazatlan, Mexico, on 
the morning of January 24th last. This is considered a 
very diflScnlt feat of vision. 
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IContinued from first page.] 
of the commutator slips over the shaft and rests upon the 
thimble, and is pressed against this brass washer; the other 
half of the commutator slips upon the shaft, but there is 

Pig. 3. 




placed between the two halves a thin rubber washer, so as 
to insulate them from each other. The ends of the wires 
from the armatures are connected to the shaft, and through 
the shaft to that half of the commutator which bears upon 
it. A nut is used to keep the two parts of the commutator 
together and upon the shaft. Two springs, F P, made of 
thin, hard rolled sheet copper — silver plated to prevent ox- 
idation — are used to secure good contact with the commu- 
tator. These springs are fixed in adjustable clamps, C, sup- 
ported on brass pillars. 

The operation of the machine is as follows : When the ap- 
paratus is first made, the electro-magnets are for a moment 
connected to a battery, or other source of electricity which 
renders them permanently magnetic. Now if a belt fBom 
any source of power be put on the pulley, E, and the ma- 
chine set in motion, weak currents will be induced in the 
■wires surrounding the armatures, which are picked up by 
the springs, P P, and carried to the two pillars. If the two 
wires, A and B, leading from 
coils of the electro-magnets be 
placed in contact with these 
pillars, the weak currents will 
pass around the electro-mag- 
nets and will strengthen them; 
this will again increase the 
strength of the currents in- 
ducsdin the armatures, and 
so on until a maximum is 
reached. To utilize the cur- 
rents from such a machine, 
it would be simply necessary 
to place the work to be done 
in circuit with the electro- 
magnets and armatures, so 
that the currents induced 
in the armatures may pass 
through that circuit, and 
through the coils of the elec- 
tro-magnets. 

The machine as described 
would have limited applica- 
tions, as the currents resulting 
from the polarization of the 

electrodes in the vat would, when the speed of the machine 
fell below a certain point, reverse the polarity of the electro- 
magnets and the direction of the current, thus undoing what 
it had previously done, and spoiling the work. 

In order to prevent this an automatic device called a gov- 
ernor is employed, which accomplishes the purpose admir- 
ably. A metal pillar is fixed to the base of the machine, on 
the top of which is a 
cup containing mercu- 
ry, which cup is made 
to rotate by a belt run- 
ning from the shaft of 
the machine. At a lit- 
tle distance from this 
pillar is placed another 
one, with its top part 
at a right angle and 
projecting over the cup 
of mercury. An amal- 
gamated wire is so ad- 
justed in the end of 
the bent portion that it 
just touches the mer- 
cury in the cup. If 
the cup be stationary, 
the mercury will re- 
main in the bottom of 
the cup ; and there is a 
metallic connection. If 
the cup be rotated the 
mercury will rise on 
the sides of the cup 
by centrifugal action, 
and the connection is 
broken. Pig. 4 shows 
the process of covering 
the wire for the mag- 
•nets, and in Pig. 5 the 



process of winding them; One of the machines is also 
shown in Pig. 3 as arranged for work, together with tanks, 
press, black-leading machine, and other paraphernalia used 
by electrotypers — electrotyping being one of the uses in 
which the machine is largely employed. A shell can be 
obtained by the machine in from 3 to 3J- hours, being equal 
to that from the usual batteries employed in 10 to 12 hours. 

Among the advantages of the machine, as used for electro- 
plating, is the automatic adjustment of current to the sur- 
face of the work to be plated, preventing the burning of 
small quantities of work; economy by dispensing with bat- 
teries; a saving of time and cost of material, as the machine 
supplies the current the moment the power starts it; uni- 
formity of deposit, as a given speed always gives the same 
results. A deposit can be made in about one half the time 
used by batteries. 

The machines are made with 6, 8, 13, and 16 inch cylin- 
ders. The 12 inch machine is considered as a standard with 

Fig. 4. 




electrotypers and in large electro-plating establishments. 
They are in some of the largest silverware plating establish- 
ments in the country, and are also being rapidly adopted by 
manufacturing jewelers, etc. 
Purther information regarding the machines may be ob- 



and by which the delay and other inconveniences arising' 
from intermittent action are avoided. Hydraulic machinery 
for this purpose has for a number of years superseded the 
less efficient application of steam power, and the cruder ar- 

Fig. 5. 





HYDRArLIC HArLING MACHINERY FOR INCLINED SIIPS.-Fig. 1. 



tained of the agents, Messrs. Condit, Hanson & Van Winkle, 
236 Market St., Newark, N. J., who are also manufacturers 
of nickel and electro-plating material, chemicals, etc. 



IMFBOVED HYDBATTLIC HATTLING KACHINEBY. 

We illustrate herewith from Engineering a new arrangement 
of hydraulic machinery for raising Vessels up inclined slips, 




HYDRAULIC HAXTLING MACHINERY FOR INCLINED SLIFS-Fig. 2. 



rangement 6f Capstans worked by men or horses. One of 
the great objections to the older systems of lifting arose from 
the fact that, at intervals corresponding to the stroke of the 
ram, the forward movement of the cradle bad to be arrested 
until one length of the traction rods was remoTed and the 
ram brought back and connection made with the next section 
of the traction rod. Such a ps-ocess is unavoidably slow, 
while the successive arrests of the cradle expose the ship to a 
series of shocks and a liability to strain. These difficulties 
are removed by the arrangement illustrated, which was de- 
signed by Mr. George Jenkins, of Portsea, England. It 
consists, as shown in Fig. 1 and 'in detail in Fig. 2, of 
four hydraulic cylinders laid parallel and in pairs as shown. 
The rams of each pair are connected by a crosshead through 
which the traction links pass, these latter extending down 
the slip to the cradle and being supported by a central guide 

rail. On the top of each 
crssshead are bolted two 
standards, through the upper 
ends of which passes a hori- 
zontal shaft. In the center 
of this shaft is keyed a 
double segment, one arm of 
which is weighted as shown. 
On the end of each horizon- 
tal shaft a hand lever is fast- 
ened. On the other arm of 
the segment is attached a 
chain carrying at its lower 
end an iron block serving aa 
a stopper, and so placed as to 
drop, while the segment is de- 
pressed, between a short pair 
of links in the traction rod. 
These links are placed at re- 
gular intervals corresponding 
to the stroke of the rams. 
The balance weight on the 
segment maintains the stop- 
per in the position shown in 
the further pair of cylinders 
when there is no pressure against it; and by turning the 
lever on the end of the horizontal shaft the stopper is thrown' 
down into its place between the short pair of links and. 
against the crosshead which couples the pair of rams. 

The action of the machine is as follows: When the trac- 
tion rods have been connected to the cradle and led up to 
the cylinders, the forward stopper is depressed into its posi- 
tion between the links, 
and the rams are put 
in motion, carrying 
forward the traction 
rod, and hauling the 
vessel up the slip. Im- 
mediately before the 
travel of the first pair 
of rams is completed 
the second stopper is 
thrown down to en- 
gage between another 
pair of links, and the 
other two rams then 
are set in motion, con- 
tinuing the work. As 
soon as the strain is 
thus taken off the first 
stopper, the latter is 
raised clear of the links 
by the balance weight 
on the segment, and is 
thrown down again 
only when the second 
pair of rams has nearly 
completed its stroke, 
when the operation is 
repeated, the rams hav- 
ing been previously run 
back, hauling the cra- 
dle up proceeds. 
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TH£ UANUFACTUBE OF NEEDLES. 

Needles are most usually made from steel, though the cheap- 
er and coarser varieties are made of iron wire, which in the 
course of manufacture becomes converted into steel. The 
first operation is to wind the wire upon large reels or drums 
of from fifteen to eighteen feet in diameter. The large coil 
so obtained is next cut into two portions by means of pow- 




Fig. 1.— STEAIGHTBNINQ THE NEEDLES. 

ferful shears, and these two bundles are further reduced by 
the same means and the use of a proper gauge, to pieces of 
double the length of the future needles. In this way one 
workman can produce in an hour 40,000 of these pieces, or 
shafts as they are technically called, equivalent to eighty 




Figs, a ana 3.— PUNCHING THE EYE. 

thousand needles. This rate of production has been greatly 
exceeded by the introduction of automatic machinery. 

The shafts now undergo a process of straightening, and 
to this end are gathered into bundles of five 
to six thousand pieces, upon which strong iron 
collars are slid. These bundles are slightly 
heated in order to soften the metal, and are 
then inserted between two plates of steel, the 
lower one of which is fixed while the upper 



one not unattended with considerable danger to the health 
of the workman. After this sharpening operation the mode 
of procedure branches ofE into two different methods, the 
first and older one being to cut the shaft at this stage into 
components, while the one more recently brought forward 
continues the operations upon the double needles until very 
near the concluding steps. We will begin with the former 
method, being the one at present more extensively pursued. 

The divided shafts, after leaving the shears as such, have 
their blunt ends flattened preparatory to the formation of 
the eye. I'his operation is conducted with great rapidity 
upon a small iron anvil. The workman takes a few dozen 
needles by their pointed ends, spreads them out fan-shape 
upon the anvil, and strikes several light and rapid blows with 
his hammer, flattening the heads of five or six at each blow. 
The ends, having been rendered too hard by this procedure 
for the following operation, have first to be heated and slow- 
ly cooled. 

The eye is formed either by punching or piercing, never 
by drilling in the true sense of the word. In punching, the 
flat end of the needle is first placed upon a vertical steel 
point and struck with a hammer. Into the depression thus 
formed a steel punch is placed and the hole completed by 
another blow. A few taps about the punch then finishes the 
eye. The two stages of this operation are shown in Figs. 
3 and 3. The delicacy of such manipulation, especially in 
the case of very fine needles, is really surprising and can 
scarcely be acquired by other than children, who attain an 
incredible degree of skill and rapidity. Their favorite trick 
of forming an eye in one end of a human hair and thread- 
ing' it with the other is no doubt familiar to all. 

The idea of piercing the eye originated in England. The 




Fig. 4.— MACHINE FOE PI ECING THE EYE. 

one is made to swing about an axis. These 
plates have longitudinal grooves for the re- 
ception of the iron collars so that the pressure 
is mainly and properly exerted upon the wires 
alone. The next operation consists in point- 
ing the shafts at both ends. Grindstones of 
fine-grained sandstone are used with this view, rotating by 
means of belts with a velocity of about two thousand revo- 
lutions per minute. The workman, according to the fineness 
of the wire and the skill he possesses, takes one or two dozen 
or more shafts at a time and spreads them out upon the stone, 
giving them a slight rotary motion by means of his thumb 
and forefinger. In order to prevent the formation of rust 
the grindstone must be kept dry so that quite a quantity of 
stone and metal dust is produced, rendering the operation 




heavy pressure for about twelve to eighteen hours. The 
filthy looking mass is then removed from the bundles 
and stirred about in a large drum full of sawdust, 
which removes the oil, dirt, and sand, and leaves the 
needles already pretty bright. These are then separated 
from any adhering sawdust by means of an air-blast, 
and are again submitted to the scouring operation. This is re- 
peated for about ten times, finer grades of sand and emery, 
binoxide of tin, rouge, or bran being successively used. 
After this the needles undergo a thorough washing in warm 
soap water, and are dried in sawdust, which completes the 
cleansing process. 

The common cheap varieties are then hastily gone over 
again with a piece of cloth or soft leather, after which the 
broken and otherwise defective ones are removed and the 
rest properly assorted and arranged. The better classes of 
needles undergo va- 
rious additional manip- 
ulations. To begin 
with, their points are 
gone over again more 
carefully, the rough 
treatment in the scour- 
ing mill being very apt 
to render them blunt. 
They are held iibout 
twenty-five at a time 
against a cylindrical or prismatic grindstone (Fig. 7), at the 
same time being slowly rotated between the fingers. In or- 
der to prevent the fraying or cutting of the thread against 
the possibly rough edge of the eye, these latter are gone over 
again with a rapidly rotating fine steel drill. This operation 
is shown in Figs. 8 and 9, the latter giving a 
clearer view of the mechanism employed. 

England and Germany are the two principal 
countries engaged in the needle manufacture. 
Redditch is the needle-producing center in En- 
gland, and enjoys in its own special branch of 
manufacture as high a reputation as do Shef- 
field and Manchester m theirs. The largest fac- 
tories in Germany are situated at Ichtershau- 
sen, in Thuringia, and at Aix-la-Chapelle, and 




Fig. r.— EE-SHABPBNING. 




rig. 8.— DEILLING. 

turn out, in the course of a year, respectively 
about three hundred and fifty millions and one 
hundred and fifty millions of needles of all 




Fig. 5.-PIEBCJN& TBI ITES. 



Fig. 0.— CEMENTING. 

machine employed is shown in Fig. 4, and will be readily 
understood. A lever worked by hand lowers the steel point 
and drives it through the end of a needle placed properly 
beneath. The needles after receiving the eye have next to 
be provided with the groove serving to guide the thread to 
the hole. This is accomplished by means of a file which, at 
the same time, removes any burrs or other irregularities that 
may still be remaining. 

We will now go back a step in order to describe the 
second and improved mode of bringing the needles to 
the stage where we here stop. 

The shafts, after being sharpened, are not divided as 
in the former instance, but are introduced whole, one ! 
by one, into a small stamping machine. They here are 
made to undergo the following changes by one stroke 
of the heavy die, both sides being acted upon at once. 
The central portion is flattened, the two longitudinal 
grooves in which the eyes are to lie are formed, together 
with a notch which is to assist later in separating the 
needles, and any numbers, letters, or other marks which 
the latter are to bear. Both eyes are formed at the same 
time by means of the piercing device shown in Fig. 5, 
after which the double needles are strung upon cords, 
and passed to a workman who files the whole string at 
once, breaks the shaft into two, and finally rounds their 
heads. Hardening of the needles made from steel wire 
then follows, the iron ones being converted into steel by 
means of the process of cementation (Fig. 6). 

The next stage of the manufacture— scouring and 
polishing — is about the most tedious and troublesome 
of all, though several millions of needles are worked 
upon at once. . The needles are arranged in parallel 
layers upon pieces of coarse, strong cloth, mixed with 
sharp sand or emery, moistened with oil, usually lin- 
seed, and, after the mass is sufficiently large, rolled up 
into bundles of about eighteen inches in length by four 
in diameter. Twenty or thirty of these bundles, each 
containing about half a million of needles, are placed 
in a scouring mill and rolled back and forth under 



The earliest needles were " square eyed," 
that shape being the most readily produced. 
Drill eyed needles, after many unsuccessful 
attempts, were first brought out in 1836. The 
burnishing machine, in which the needles are 
on a steel wire to which rapid revolution is imparted, was 
introduced two years later. By this, a beautiful finish is 
imparted to the eye. The process of hardening them in oil 
was introduced in 1840, water having been previously used 
for this purpose, which caused a large proportion of them 
to become crooked, requiring the services of a large num- 
ber of workmen to straighten them. These being thrown 




Fig. 9.— THE DRILL BENCH. 
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out of employment by the introduction of the new process 
made a riot, and drove its introducer out of town ; but it was 
generally adopted. A similar disturbance had taken place 
in 1830, on the introduction of the stamping machine. The 
machine for pointing is of still more recent introduction. 



Onr 'Wasblngton Correspondence. 

To the Editor of the Scientific American : 

The following appeared in the Star of this city: 

A board appointed by Secretary Schurz, consisting of Z. F. 
Wilbur, examiner of interferences in the Patent Office; N. 
S. Howe, of Assistant Attorney General Marble's office ; and 
J. A. Armstrong, chief of the private land claim division of 
the General Land Office, met to-day to inquire into the truth 
of the charges preferred by Mr. Doolittie, Assistant Com- 
missioner of Patents, against J. McClary Perkins, a patent 
attorney of this city. The charges allege malpractice and 
irregularity on the part of McC. P. When the board h^ve 
finished their investigation they will report to the Secretary, 
with their recommendations. 

This is the same J. McClary Perkins that reported that he 
had preferred charges against the Commissioner some time 
ago. 

Among the patents recently issued, I notice several to Mr. 
Holly, of waterwork fame, for his system of warming a city 
by steam, supplied as gas and water is now" through a series 
of mains. The idea of distributing hot air and steam for 
heating buildings, etc., from a number of heaters or boilers 
in a central location has been a favorite idea of many inven- 
tors, and some have proposed the distribution of cooled air 
in the same way, one at least of which proposed to erect a 
tall tower to draw down from the upper regions cool and 
pure air. Mr. Holly, therefore, is not the first worker in 
this field, and all that he can cover is his peculiar arrange- 
ments, which, it must be confessed, are very comprehensive, 
as they include, besides heating buildings, furnishing steam 
for driving machinery, operating steam fire engines by con- 
necting them direct to the mains, protecting hydrants from 
freezing, freeing the streets from snow and ice, heating 
greenhouses, supplying steam and hot water for culinary 
purposes, etc. 

One of the members of the Virginia Legislature, having in- 
vented a register, succeeded at the last session of that body 
in getting a law passed to compel every barkeeper to purchase 
one of his instruments to record every drink sold, and on every 
drink thus registered the landlord was to pay a tax to the State. 
This, of course, caused considerable excitement among the 
dealers in the "ardent, "and they no sooner became aware of the 
law than they set about finding some means to evade it. 
Having learnt that the Moffett liquor register had been re- 
jected in the Patent Office, they bought up the patent that 
formed the basis of the rejection and engaged Messrs. Hill& 
Ellsworth, of this city, to bring suit against the manufacturer 
of the Moffett register, which was done,- and an order has 
been issued by Judge Hughes, at Norfolk, restraining the 
issue of the registers until the question as to a preliminary 
injunction can be argued. 

General Le Due, the new Commissioner of Agriculture, 
has instituted a series of inquiries from which he expects to 
procure such information as will enable him to prepare a 
plan of operations that will very much increase the economic 
value of the department under his charge. The department 
has been of little real use so far, as very little has been ac- 
complished beyond the collection of statistics regarding crops 
and the ravages of insects, which, though in themselves val- 
uable to the commercial and agricultural interests of the 
community, are not all that the country has a right to expect 
from the operations of the department. General Le Due pro- 
poses, among other things, to establish a comprehensive sys- 
tem of inquiry into the physical characteristics of the various 
sections of the country, with a view to the propagation of 
various products thought to be adapted to certain localities, 
but as yet have not been cultivated there, and also intends to 
stimulate, as far as practicable through the agency of the de- 
partment, the cultivation of those agricultural productions 
for which we have now to send to foreign countries. The 
reports so far received show that the climate and soil of 
the Pacific coast are apparently very well suited to the culti- 
vation of teas, which he thinks could be made an important 
industry, especially in view of the number of Chinese already 
on that coast, and the ease with which more could be had if 
found desirable. Sugar, also, though now largely cultivated 
in the South, it is believed could be made a much larger item 
in our annual production, if properly tried in other suitable 
regions. In view of this proposed action, the Commissioner 
recently addressed letters to prominent senators and repre- 
sentatives, asking them to furnish the department with all in- 
formation in their power as to the character and diversity of 
the crops in their sections, the kind of soil and climate, and 
any other data that they might consider of interest on the 
subject; and also requesting them to furnish the names of 
such leading farmers as would be likely to receive and ex- 
periment with such seeds and plants as might be sent to 
them from time to time. 

The Bureau of Statistics having now received full returns 
from all the customs districts, of the exports and imports 
during the last fiscal year, furnishes the following corrected 
statement: Total exports (specie values) $603,474,581; total 
imports, $451,307,549 — showing an excess of imports over 
exports of $151,167, 038. In the fiscal year 1876, the excess 
of exports over imports was $79,463,481. In the fiscal year 
1877, the exports of coin and bullion amounted to $56,163, 



337, and the imports to $40,774,414, while in the preceding 
year the exports were $56,606,305, and the imports only 
$15,936,681. 

It is reported that the Post Office authorities here have 
serious apprehensions of a general strike of the engineers and 
firemen of the various roads throughout the country, which 
it is thought will begin towards the close of the present 
month, or the beginning of next. The information is said to 
come from reliable sources; and it is feared that great incon- 
venience in all the departments of business, and especially 
in the postal service, will be caused by it. Per contra, Chief 
Arthur of the Brotherhood of Locomotive •Engineers posi- 
tively contradicts these rumors and says that his society is at 
present on amicable terms with the railroad companies, and 
that in the event of a future disagreement the brotherhood 
will not resort to a strike until all other efforts at a settlement 
have failed. 

Mr. O'Sullivan, who has been prominent in the Nicaragua 
Canal scheme, has been at the State Department on diplo- 
matic business connected with that enterprise. He says 
that the work will cost about $80,000,000, and can be com- 
pleted within five years. It is said that no appropriation is 
to be asked of Congress, but subscriptions are to be opened 
in all the money markets of the world. He speaks confi- 
dently of the succ(!ss of the work, the surveys of which have 
been made by United States officers. 

Since the first of July the Secretary of the Navy has given 
employment to 3,400 men at the different navy yards through- 
out the country. The appropriations for the several bureaus 
of the departments, although smaller than usual, have been 
liberally distributed so as to give employment to as many 
men as possible ; and that it may be made to go as far as prac- 
ticable, the wages paid per day to each man have been re- 
duced to some extent, so that the more men may be employed. 

There has been more activity in the Navy Yard in this 
city during the past month than for many years, except for a 
short time during the Cuban trouble. 

Captain Howgate of the Polar expedition has returned 
from New London, where he has been superintending the 
sailing of the Florence for the Arctic seas. He is well 
pleased with the success that has so far attended his enter- 
prise and will not let the grass grow under his feet, but, it 
is said, will immediately urge all the members of Congress 
that he can reach to aid him by passing the bill which was 
presented to the last Congress, making an appropriation to 
aid him in his exploration. He does not, however, intend 
to rely wholly upon the rather uncertain favors of Congress, 
but hopes to take such steps that, in case it refuses him any 
aid, he will still be able to leave in August, 1878, with the 
second and most important part of the expedition. 

There are imprisoned in Fort Marion at St. Augustine, 
Fla. , some seventy Indians, and Clark Mills the sculptor, 
of this city, has been sent down by the Government to take 
casts of the more prominent among them. Some anxiety was 
felt as to the success of the operation, as it was quite uncer- 
tain how the Indians would relish the operations incident to 
having their casts taken. They, however, made no trouble, 
and were quite interested in the matter, allowing sixty -two 
casts to be taken, which are to be given to the Smithsonian 
Institute, and are said to be the most remarkable collection 
of Indian heads in the world. 

Washington, D. C. Occasiosal. 

. _ — m i • \ m 

A <lne8tIon of Axial Change of the Earth. 

To the Editor of the Scientific American : 

Granting the axial motion of the earth to have been com- 
municated by the sun, at the time it was thrown off from 
the sun: First, does it necessarily follow that the present 
axis is the same as at the time the earth took position in its 
orbit after severance from the sun? Second, would not the 
destruction of individual fixed stars and planetary bodies by 
combustipn or disruption change the position of the earth 
relative to our solar center, affect its orbital motion, and 
change its original axis? Third, if the axis of the earth has 
changed, or its obliquity to the plane of its orbit has changed, 
from any cause within or outside our solar system, could 
not the glacial drift be imputed to this cause as necessarily 
producing climatic disturbances resulting in the conversion 
of the frigid to the torrid zone, and vice versa f 

Nashville, Tenn. Joseph Philips. 
m t t m t m 

Ijeaks In Gas Pipes. 

To the Editor of the Scientific American : 

It sometimes happens in fitting gas pipes, no matter how 
careful or cautious the workman has been, small leaks will 
occur. Any one who had the mercury go down on him, 
after he has used every endeavor, made every precaution 
against leaks, knows how exceedingly annoying it is. It 
often takes nearly as much time to locate the leaks and stop 
them as it does to do the work previously done. 

If gas fitters will act on the following" hints, which is my 
plan, they will save themselves a large amount of unneces- 
sary labor. I am going on the idea of a job worth doing at 
all is worth doing well. I have no patience with botches, 
or workmen whose highest ambition is to deceive the in- 
spectors, or those who will do a job and leave without being 
able to tell truthfully whether their work is tight or not. 

In getting out pipe, I notice each length and see that it is 
perfect. It sometimes gets damaged in transportation. In 
screwing on the fittings, see that they are cemented inside 
and out. Have the pipe just warm enough to melt the 
cement. Have the fitting as hot as it can be without burn- 
ing the cement. Screw together tight, and when cold the 



fitting, by reason of its greater heat, will contract more in 
proportion than the pipe. You will not lose much time by 
this extra care, and certainly no reputation. 

If, after all your pains, a leak is indicated by the gauge, 
you may be sure it is a very small one, or, as for that mat- 
ter, the rapidity of the mercury's descent will indicate the 
character of the leak. 

If it is small, and you are pushed with other work, it may 
be stopped effectually by screwing a short piece of inch pipe, 
with a cap on one end, to the bottom of the receiving main, 
having previously poured into it some commercial hydro, 
chloric acid — a half pint or thereabouts — with a handful of 
zinc scraps. A chemical action sets up between acid and 
zinc, liberating gas that soon rusts the leak tight. What 
might be termed large leaks can be stopped in this way. 
I have reference to new pipe. Whether this will stop feaks 
in old pipes or not I am unable to say. 

Frankfort, Ky. M. A. Jones. 

< < e > » 

Olson Ivy and Its Remedies. 
To the Editor of the Scientific American : 

Poison ivy, poison oak, mercury vine, rhtis toxicodendron; 
climbing ivy, rhus radicans; poison sumach, poison elder, 
dog elder, poison dogwood, rhus venenata. 
! The milky juices of these shrubs are neutralized and made 
harmless by almost any alkali. Strong suds made from soft 
or potash soap, white lye, ammonia water — four or five tea- 
spoonfuls to a pint of common water — or a little saleratus 
dissolved in water, make good washes for the purpose.' 
These washes may be used as preventives and as remedies. 

White lye is made by throwing a couple of quarts of the 
ashes of hard wood — hickory, oak, or any other hard wood 
— into a pail of water. Stir and let settle. The clear liquor 
is white lye, and is a good wash. 

First, as preventives — when one is going, or thinks he is 
going, to be exposed to the influence of these plants — wet 
every part of the skin that is exposed or uncovered with one 
of these washes, and be sure to let the wash dry on the skin, 
by no means wiping it off. This treatment protects the skin 
from the influences of these poisonous plants. 

It must be kept in mind that these shrubs, especially when 
crushed or cut, have the power of affecting some skins even 
at the distance of several feet. After one has been exposed, 
or fears he has, let him follow the same directions, being 
careful to let the wash dry on the skin. 

If, by the swelling and reddening of the skin, by the heat 
and itching and stinging, one finds that he unawares has 
been " poisoned," use these washes freely on the inflamed 
parts, only let them dry on the skin. Keep cool and quiet, 
restrict oneself to a spare and cooling diet, and keep the 
bowels gently open. 

If much of the skin is involved in the inflammation, s»me 
caution may be needed in applying the washes. I once 
knew a case where the inflammation left the skin — on the 
hands and face it was — and settled on the lungs. For a few 
hours it seemed as though every gasp of the patient-would 
be his last. A large and very strong mustard poultice on 
the chest at last brought the poison all out of there. But it 
left on the lungs a cough that lasted for months. 

Ithaca, N. Y. W. M. Kinnb. 

- — - ■■ - - — i^ 1 g » ^ 

Another Remedy for Poison Ivy. 

To the Editor of the Scientific American : 

I have a remedy which I have used for several years with 
success. It is one half ounce of salts of tartar dissolved in 
two ounces of water, and applied to the affected parts sev- 
eral times daily. 

Branford, Conn. R. O. Smith. 

« < » I > 

liaboratory Conveniences. 

To the Editor of the Scientific American: 

Little laboratory experiences, the knowledge of which saves 
much annoyance and contributes greatly to the pleasure of 
working, are naturally overlooked by the inexperienced. 
The repetition here of some of them may be of benefit. 

A piece of wire gauze soldered over the escape in a sink 
will prevent the pipes becoming clogged. 

To clean greasy utensils, some pieces of newspaper, a 
soaped sponge, and a little powdered pumice does the work 
in a twinkling; whereas many will thoughtlessly and labor- 
iously try the effect of soap and water alone. Profanity is 
known to have been occasioned by a hard water complica- 
tion. 

Bits of paper, with or without muriatic acid, are nearly 
always preferable to shot for cleaning bottles, of course when 
there is no thick sediment. 

A wet cloth, on which the glass receptacle of a hot liquid 
is set, will, in some way I am unable to explain, obviate 
breakage. 

A rubber band to keep the cloth used in straining from the 
sides of a funnel is a convenience. F. E. 

Belleville, 111. 

< I » I » 

A Pecnllar Appearance In Aniline Red. 

To the Editor of the Scientific American : 

A few evenings ago I put a small quantity of aniline red 
in a jar of water, to notice the minute division of matter. 
A lamp stood on one side of the jar. After the liquid had 
been stirred up and stood a while, I observed little specks of 
the aniline floating on the top, with what resembled little tails 
projecting in the opposite direction from the lamp, and as 
the specks appeared to have no motion I thought this rather 
peculiar. I changed the lamp to the opposite side of the 
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jar, and found that after a short time the tails changed also. 
I thought the appearance bore a striking analogy to the tail 
of a comet. Will some one give an explanation of the 
phenomenon. 
Albany, N. Y. W. J. Watson. 



The Ijargest Saurian. 

Professor O. 0. Marsh has recently received a collection of 
reptilian remains from the crustaceous deposits of Colorado, 
among which he has found portions of an enormous dino- 
saur which he states is larger than any land animal hitherto 
discovered. The dinosaurs were a tribe of immense siurians, 
having many mammalian characters, such as a medullary 
cavity in the long bones, short pachyderm-like feet, a sacrum 
of five iinitedvertebrse, and a lateral motion of the lower jaw. 
They include the iguanodon, megalosaurus, etc. , herbivor- 
ous and carnivorous. The alligator belongs to the same 
order. The reptile discovered by Professor Marsh probably 
measured from 50 to 60 feet in length. It was herbivorous 
and seems quite distinct from any species hitherto described. 
The name Titariosaurus montanus has been applied to it. 

<l ■<« > » 

Preservation of Telegraph Poles. 
M. Tiveyrat proposes to protect the portions of telegraph 
poles which are buried in the earth by sleeves of galvanized 
iron about 0'4 inch in thickness, covered with tar or red lead. 
The sleeves are imbedded in the wood of the post and extend 
somewhat above the ground. Tar is applied to the upper 
joint so that no water can enter between the sleeve and the 
wood, and the lower part of the former is bent over the bot- 
tom of the post and covered with an iron cap. 

o ( » I » 

HOW TO BE-BOBE THE ENDS OF STEAK CYLINDEBS. 
A correspondent asks: The wear of the bore of my 16 
inch engine cylinder has left a projecting ridge all round the 
bore of the cylinder at each end. Having no boring appar- 
atus, how can I remove the ridges? 

Take a bar of steel about ^^ inch square and three feet six 
inches long; forge it at one end to the shape shown in Pig. 1. 
in which from A to B is the forged 
___ JB end. This end must then be heated 

along its entire length to ' a cherry 
red, and dipped vertically into cold 
water to harden it; after which it 
must be ground from A to B on all 
four faces square across, and as 
nearly of an even curve as can be 
ascertained by the eye. Next take, a 
piece of hard wood — oak for in- 
stance — about an inch thick and 
three inches wide, cut it to such a 
length that when placed upright its 
ends will wedge tightly into the 
counterbore of the cylinder. Into 
the edges of this piece of wood saw 
out a series of notches, making its 
finished appearance to be such as 
shown in Pig. 2. 1 he object of fit- 
ting its length tightly into the coun- 
terbore of the cylinder is as follows: 
If both cylinder covers are off or 
can be conveniently taken off, the 
ridge can be operated upon at each 
end of the cylinder; hence our piece 
of wood — which is merely an im- 
provised rest to act as a fulcrum for 
the bar scraper shown in Pig. 1 
— would require to fit into the coun- 
terbore. If, however, only one 
cylinder cover can be conveniently 
taken off, the piece of wood will 
require to fit in the counterbore at 
the open end and in the cylinder 
bore at the closed end of the cylin- 
der, hence, we make it large enough 
for the counterbore, and after hav- 
ing removed the ridge at that end 
we cut the length of the wood down 
to fit the cylinder bore, whereas if 
we made our rest to fit the bore at 
first, we should require tO use 
wedges to make it fit the counter- 
bore. In some cases holes might 
be bored near the ends of the rest 
or fulcrum to serve the same pur- 
pose as the notches. The method 
of using the scraper, Pig. 1, is 
shown in Pig. 3, which represents 
an engine cylinder. B is the wooden 
rest or fulcrum; 0, the lever scraper 
operating on the ridge at the closed 
end of the cylinder. The lever, C, 
is worked on the pulling stroke 
only, and is so held that the edge 
presents a keen scraping tool which 
will cut very freely. The fulcrum, 
B, should be adjusted as closely as 
convenient to the work, so as to'ob- 

tain good leverage for the scraper. It should be moved in 
its position so that during the roughing out only the lower 
notches in the fulcrum are used. 

A plan was lately resorted to on the White Star line of 
steamships for re boring a cylinder. The cylinder heads and 



piston follower were taken off; a groove was cut from the 
outer end of the cylinder along the bore as far and as deep 
as the counterboring was required to be done. The counter- 
boring was then accomplished in the manner shown in Pigs. 




4 and 5. The junk ring was provided with a small tool 
holder, such as is used upon boring bars. The tool was 
fastened in the holder while its cutting edge was in the 
groove referred to, cut as deep and as far up the cylinder as 
the counterboring was to be. To the junk ring was fastened, 
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by two long bolts, a wooden lever extending above and 
across the cylinder. Two men walked around pushing the 
lever, and when the tool at each revolution arrived at the 
groove, a fresh cut was taken by moving the engine so as to 
raise the piston the necessary amount. It is obvious that 
the piston head may be steadied and held true in the bore of 
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the cylinder by means of a few wooden wedges. Thus we 
see that in this operation the junk ring was made to serve as 
a boring bar head, the men furnishing the necessary rota- 
tive motion, the feed motion to the tool being obtained by 
advancing the piston toward the end of the cylinder where 
the work was being done. 



Testing for Salicylic Acid. 

This is best done either in wine or "urine, says M. Harty, 
by Yvon's process. The liquid, to which is added a few 
drops of hydrochloric acid, is agitated with a little ether. 
The ether combines with the salicylic acid and abandons 
it, by spontaneous evaporation above a weak solution of 
perchloride of iron, producing a Strongly colored violet ting." 



ASTBONOUIOAL NOTES. 

Obsbbvatoby op Vassab Collbgb. 
Positions of Planets for September, ISO'7. 
Mercury. 

On September 1 Mercury rises at 7h. 53m. A.M., and sets 
at 7h. 18m. P.M. On September, 81, Mercury rises at 5h. 
34m. A.M., and sets at 5h. 34m. P.M. 
Tenus. 

Venus is in south declination, but may be seen for a little 
while after sunset. On September 1, Venus rises, at 8h. 9m. 
A.M., and sets at 7h. 43m. P.M. On the 80th, Venus rises 
at9h. 17m. A.M., and sets at 7h. 7m. P.M. 
Mars. 

On September 1, Mars rises at 7h. 10m. P.M., and sets at 
5h. 44m. A.M. of the next day. On September 30, Mars 
rises at 4h. 54m. P. M. , and sets at 3h. 22m. of the next morn- 
ing. 

The motion of Mars, which has been retrograde or west- 
ward among the stars, is becoming less so, and will scarcely 
be perceived during the latter part of the month. 

Astronomers are interested in making observations on the 
change of place between Mars and the stars near it, in order 
to determine the distance of Mars and that of the sun. The 
observations will be made at night and at morning, when 
Mars is in the east and when it is in the west. Mars is in its 
best position early in September. 
Jupiter. 

On September 1, Jupiter rises at 3h. 19m. P.M., and sets at 
lib. 19m. P.M. On the 30th, Jupiter rises at Oh. 35m. P.M. , 
and sets at 9h. 85m. P.M. 

Jupiter sets so early in September that observations upon 
it must begin as soon as twilight is over. If we take the 
hours from 7 P.M. to 9 P.M., Jupiter may be seen without its 
1st satellite, on the 5th, 11th, 19th, 20th, 27th and 38th of Sep- 
tember. Jupiter . may also be seen between 7 and 9 P.M. 
with only three satellites, the smallest being invisible, on the 
1st, 10th, 17th and 19th of Septepiber. Jupiter will be seen 
without the largest satellite on the 13th and 34th, and with- 
out the 4th on September 32. 

When, with an ordinary telescope, these moons cannot be 
found, they are hidden by Jupiter, or they pass into the 
shadow of Jupiter, as our moon passes into the earth's shadow 
in an eclipse, or they come between us and Jupiter, and 
they are lost in the stronger light of the planet. 
Saturn. 

Saturn and Mars continue to rise at nearly the. same time 
throughout the month of September. In the early part of 
the month Saturn rises before; Mars, but will not be so read- 
ily seen, as its apparent size is less and it is a pale yellow in 
color. As soon as Mars is well up above the horizon, Saturn 
can be found from 4° to 5° further north than Mars. 

These two planets will be in their best position early in 
September, and "will be very brilliant near midnight. Jupi- 
ter, Saturn and Mars can be seen from about 7 P.M. to 9.30 
P.M. in September. 

ITranus. 

Uranus makes its diurnal path so nearly with the sun that 
it cannot be seen except for a few hours in the early morn- 
ing. On September 80, Uranus rises at 3h. 35m. A.M., about 
one third of a degree north of Regulus. 
Neptune. 

Neptune rises on September 1 at 8h. 51m. P.M., and sets 
at lOh. 30m . A.M. of the next day. On September 30, Nep 
tune rises at 6h. 56m. P.M., and sets at 8h. 34m. A.M. of 

the next day. 

^ < > > »■ 

X Good "Word for the Croiv. 

Let me speak for the crow. Last year as I was harrowing 
corn with a vibrating harrow having teeth (you know it is a 
noisy thing), it uncovered a great number of white grubs, 
which you could see all about the ground. They are very 
destructive to vegetation of all kinds. They ate or destroyed 
thousands of hills of corn that year. You could see the track 
of the grubs as they traveled to get something to eat, for 
they travel when in search of food. You could see the sur- 
face of the ground a little elevated, and checked when the 
surface is hard and dry. Well, you see, when I was har- 
rowing, as soon as the crows heard the harrow at work, they 
would come and light on the ground that was being har- 
rowed, and the fresher the better they liked it; when going 
one way they would light after I had passed along; when I 
returned, and came within six or eight rods of them, they 
would rise gently and circle around in the rear again. I 
have counted as many as seventeen grubs that one cro"W' has 
picked up at one lighting. They take any and everything, 
large and small — that is, worms, grubs, and beetles^ Crows 
can't pull corn when planted with a machine; "we have no 
fear of them from that source. Finally, wherever civiliza- 
tion is, there are rooks and crows. — Letter to OhoAitauqua 

C-ZV". T. ) Farmer. 

^ < » > ^ — 

Indollne. 

This name has been given by M. Schutzenberger to a new 
derivative of indigotine. It has the formula CuHhNj. It 
dissolves by heat in dilute hydrochloric acid ahd 'sublimates 
in needles in concentrated sulphuric acid. 

^ ( o -t-»- 

Influence of I^lght on Bacteria. 

Arthur Downes and T. B. Blunt announce as a new result 
in their investigations, that light is inimical to the develop- 
ment of bacteria, and under favorable conditions may pre- 
vent their development. 
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THE COVENIBT TBICYCLIi. 

The tricycle, as it is designated, shown in tlie accompany- 
ing engravings, consists of a rectangular frame made of iron 
or steel tube, which carries a double cranked shaft in patent 
parallel bearings. The driving wheel, 43 inches in diame- 
ter, is arranged on a left hand side of the rider; and the 
other side of the rectangular frame is produced, front and 
back, for carrying the forks of two 22-inch steering wheels. 
These forks are connected by a rod, fixed to the outside of 
of one and the inside of the other, so that both wheels are 
turned together by the steering handle. The effect of this 
arrangement is that the rider is enabled to thread his way 
between other vehicles with the greatest ease; and it is even 
said that he can describe a figure 8 in a length of 12 feet. 
The seat is mounted on four steel springs of 8 form, which 



the compartment nearest the fire; that in the middle com- 
partment a less degree of heat was obtained, while in the 
compartment the furthest from the fire the temperature was 
below the boiling point. This showed that by the time the 
gases reached the end furthest from the furnace they became 
cooled down to a lower temperature than the steam gene- 
rated at the end of the nearest furnace ; and therefore ex- 
erted a condensing influence on the steam already gene- 
rated, thereby causing a tendency to prime, in addition 
to the direct loss of heat. The result of these experiments 
was that the form of boiler described above was adopted as 
the type of all those constructed in future by the firm. 

All radiation of steam from the cylinders is effectually 
prevented by an ample steam jacket, which also takes the 
place of a dome, carrying the safety valve, the heating, and 




internal thread to be stripped offby the tool used for clear- 
ing out the mud. 

The crank shaft has a spur pinion keyed on its end, 
which works into an internal or annular spur wheel keyed 
on the drum shaft, in the proportion of 1 to 9. The drum 
runs loose on its shaft for lowering, until connected by a 
sliding clutch for raising the cage; the barrel is of wrought 
iron, but it has cast iron flanges, with a rim for the brake to 
act upon. On the end of the drum shaft is keyed an eccen- 
tric crank disk for working the spear rod; it is provided 
with a slot in which the pin is adjustable, so as to give a 
longer or a shorter stroke to the pumps, as may be re- 
quired. 

The starting lever of the engine, the striking lever of the 
clutch, and the foot plate of the lever acting on the brake, 
are aR within reach of the driver, and his position enables 
him to see the pit mouth, so that overwinding is almost an 




THE COVENTEY TRICYCLE.-Fig. 1. 



ANDERSON'S EaUILIBBIO COUGH. 




are attached to the frame by nuts on the screwed ends of 
the stays carrying the pin on which the pedals work. Rods 
jointed to the pedals turn the crank shaft, as will be seen in 
the engraving, Fig. 1. The second handle is merely to af- 
ford support for the left hand while the right is occupied in 
steering. 

The tricycle is fltted with tangent 
wheels, in which, as will be seen in 
Pig. 2, the spokes are crossed, and 
each spoke locks the other. By this 
irrangement greater lightness can 
be obtained for a given strength; 
ind another great advantage is 
that in the event of a spoke being 
broken, another can be replaced by 
the rider in a few minutes. The 
machine can be readily taken to pieces and packed in small 

compass. 

■ < < « » » 

lUPBOVED MININe ENGINE. 

We reproduce from Iron the engraving and description of 
an engine called the Tuxford Mining Engine, which has 
been erected for the Votty 
and Bowydd Slate Company, 
Festiniog, North Wales. 

The Are box rests upon a 
cast iron ash pan, while the 
smoke box end of the boiler 
is supported on a crutch, 
forming a feed tank and heat- 
er. The crank shaft is geared 
to the drum, from which is 
worked the spear rod attached 
to the bell crank of the 
pumps. 

In all the Tuxford engines, 
great attention is paid to 
economy of fuel; and it may 
be said that the proportions 
of the boilers differ from 
those •adopted by any other 
maker. The fire box has an 
unusually large surface, but 
the grate area is reduced by 
fire logs mitred at the cor- 
ners; the tube surface is un- 
usually small; indeed, the 
tubes are only six feet long. 
The effect of this is to make 
the boiler remarkably short 
and compact ; and it will be 
interesting to state the reason 
why these proportions have 
been adopted. 

About ten years ago Mr. 
Tuxford was led to make 

some experiments with boilers to ascertain the relative value 
of great area and tube surface, and of long as compared with 
short tubes. He had a model boiler of the horizontal type 
constructed with three tubes, and divided vertically into 
three compartments; on trying the temperatures of these 
compartments with the thermometer, he found that steam of 
high temperature, and therefore pressure, was generated in 



regulator valve. In this way the steam enters the cylinders 
at boiler pressure by a short and direct passage, instead of by a 
long, tortuous pipe, which is apt to throttle the steam as well 
as reduce the pressure, owing to radiation. The pistons have 
two cast iron rings, each divided into three segments, so that 
the wear on the inside of the cylinder is perfectly uniform. 
These segments are arranged outside a circular steel spring, 
being held in position by tongues fixed by means of studs 
and back plates. At the back of the ordinary slide-valve 
works the expansion valve, consisting of two iron plates ; the 
sheave of its eccentric may be shifted on the main shaft to 
any angle, so as to cut off the steam at any desired point in 
the stroke. The rods are supported in bearings fitted to the 
governor bracket, so that the glands of the stufling boxes 
are relieved of all weight, and only have to perform their 
legitimate office of keeping a steam-tight joint. A Watt 
governor, with a spiral spring to quicken the fall of the 
balls, acts directly on the throttle valve; but its effect on the 
speed of the engine may be regulated according to the work 
in hand. The fork is provided with a stud, which may be 
adjusted on a small slotted quadrant attached to the throt- 
tle valve spindle, so aa to regulate the opening of the 




THE TUXFORD HINING ENGINE. 

latter by the action of the governor balls. By means 
of a regulating valve, any portion of the exhaust steam 
may be turned into the feed tank with the surplus 
water from the pump; in this way the feed water may 
be raised to boiling point before being forced into the 
boiler. The mud plugs are screwed into the boiler, and have 
an external screw for receiving the cap, so that there is no 



impossibility. This arrangement is, in fact, the great feature 
of the engine. 

^ n t » 

ANDEBSON'S EQTTILIBBIO COTTCH. 

This couch is designed for use in passenger ships, to coun- 
teract the rolling motion, and so provide for its occupant a 
means of exemption from the principal cause of sea sick- 
ness. Its dimensions are similar in all respects to those of 
an ordinary couch. Any number may be placed together, 
end to end, when, they will act in unison, and occupy very 
little more space than is required for ordinary couches. 

The couch is provided with two pairs of flanged wheels, 
with India rubber tires running upon concave rails, attached 
to any suitable frame, and forming arcs of a circle, of which 
the length of the couch may be the radius, and consisting of 
as many degrees on either side of the center as it is desired 
to counteract ; it is thus caused to maintain its own level by 
the influence of gravity, and when placed transversely across 
the ship, remains horizontal while the latter is rolling. 

The extent to which the motion of the ship may be thus 
neutralized is only limited by the length given to the con- 
cave rails, a very slight extension of which — in the ratio of 

about an inch to a degree — 
will considerably increase the 
counteracting action. The 
rails in our illustration do not 
exceed the length of the 
couch itself, but the couch 
will nevertheless counteract 
15 degrees of rolling each 
way, or 30 degrees in all, and 
will therefore allow of its free 
action in either direction while 
the ship may be rolling to that 
extent. The india rubber 
tires on the wheels render the 
motion and the checking of 
the couch easy and noiseless. 
— The Engineer. 

— . ».«.« 

Telegrapb li'lres Melted 
by lilgbtnlng. 

A very severe thunder- 
storm passed over London on 
the evening of July 5. Be- 
tween eight and nine there 
came a very brilliant flash of 
lightning, followed by a 
deafening peal of thunder. 
Many people were stunned, 
and in several cases were 
found quite insensible. Im- 
mediately after it was found 
at Kilburn that the telegraph 
wires, running from the top 
of the Queen's Arms to a 
house about 300 yards higher up the Edge ware Road, were 
struck by the lightning, and fell in red-hot fragments, vary- 
ing in length from six inches to an inch, all along the 
road, a great deal of yellow smoke attending the fall of the 
wire. This shows that ordinary telegraph wires are not 
probably large enough to carry heavy strokes of lightning 
with safety. 
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SNOWT-LIPPES LADY'S SLIPFEB. 

The annexed illustration represents a pretty little plant 
which was exhibited in May last at the South Kensington 
CEngland) Flower Show. This graceful little species of the 




hardy lady slipper attains 10 inches or 12 inches in height, 
and generally hears a couple of flowers at the top of its 
leafy stems. In general habit, size, and form of its flowers, 
it closely resembles c. caleeolus, but is readily distinguished 
from all other hardy cypripediums by its egg-shaped lip be- 
ing of a pure white color. It is undoubt- 
edly a desirable plant. Lindley describes a 
similar plant under the name of c. cordi- 
gerum as being found scattered through 
Europe, Dahuria, and, according to Thun- 
berg, also in Japan, adding that its char- 
acters are those of our native c. 'caleeolus, 
except that the lip is pure white. For a 
long time neither cultivators nor botanists 
recognized the vagaries in size, form, and 
color, which are now apparent in tropical 
and epiphytal orchids; and the immense 
variety observable in the hardy, exotic, 
terrestrial species is just beginning to be 
apparent. That the hardy lady slippers, 
however, do vary quite as much as their 
tropical congeners was shown in a luxu- 
riant batch of the rosy-lipped c. aeaule (c. 
humile) recently exhibited, among which 
we noted three forms so distinct in size 
and color of the flower and in breadth of 
the leaf that only a few years ago they 
would undoubtedly have been described 

as new species. 

^« » ■» 

liOngest Tunnel In America. 

Few people know how great an engi- 
neering enterprise is going on in Balti- 
more county. For one thing alone, a tun- 
nel six and four fifths miles long — 36,510 
feet — is being built underground, for over 
four fifths of the distance through hard 
gneiss and granite. It will be the longest 
tunnel in the country, and there will be 
only two larger in the world — the Mont 
Cenis, which is eight miles in length, and 
the St. Gothard, now in progress of con- 
struction, and which is to be nine and one 
quarter miles. The fact that the water 
supply tunnel lies near enough to the sur- 
face to allow of numerous shafts greatly 
facilitates its construction. The tunnel is 
a circle 13 feet in diameter, and extends 
from the Gunpowder river, about eight 
miles from the city, to Lake Montebello 
-T-the distributing reservoir — near the 
Hartford turnpike, about one mile and a 
half from the city, the direction being 36° 
west of south. This tunnel will conduct 
the water from the Gunpowder river to 



Lake Montebello. Thence a conduit, 4,130 feet long, known 
as the Clifton Tunnel, from the fact that it passes under 
a portion of the Clifton Park, conducts the water to a point 
just south of the Hartford road, where it enters six mains, 
each 4 feet in diameter, which convey the water to the city, 
a distance of 1,900 feet. The country along the line of the 
works is hilly, and the tunnel varies in depth below the sur- 
face from 67 to 353 feet. There are 15 shafts in the main 
tunnel, the deepest extending 394 feet below the surface. 
The water rains down from the crevices of the rocks, and 
pours along the bottom of the drift. Gangs of men, each 
with his miner's lamp attached to his hat, are hard at work 
picking and delving in the flinty bowels of the earth; and 
the monotonous clang of the hammer upon the drill is con- 
stantly heard, except when everything is in readiness for 
firing a mine, when all retire to a safe distance, and thunder- 
ous reports roll through the rocky corridors. The work of 
the tunneling is all done by hand, it being cheaper than the 
machine work in a drift of such narrow diameter. — Balti- 
more Gazette. 

^ 1 » I » 

LOWS NECKLACE VhSHK-Wanda Lowi). 

This species is one of the most distinct of all the vandas, 
and, although as yet not common, it has several times 
bloomed and been exhibited in England. Although a 
strong-growing plant, it flowers in a comparatively small 
state. The plant attains a height of from 3 feet to 10 feet, 
and has distichous, leathery leaves, 3 feet or more in length. 
We have other vandas from Malaysia of similar habit, 
notably ». Batemani, from the Philippines, which grows in 
co-partnery with the glossy leaved cypripedium lamgatum. 
There are one or two characteristics about Low's vanda, 
however, possessed by no other species. The flowers are ar- 
ranged on a slender, zigzag raceme, which not unfrequently 
attains a length of from 6 feet to 8 feet, and when furnished 
with buds somewhat resembles an elegant necklace, finally 
changing to a wreath of gold and purple-blotched blossoms, 
as shown in the annexed engraving, with the trifling excep- 
tion that the slender flower stem is densely hairy or hispid 
and not smooth as therein represented. Perhaps the most 
singular point in the history of this curious plant, however, 
is the production of flowers of two distinct kinds on one 
spike. 

At the extreme base of the flower stem, say 1 foot or 
more from the leaf axil whence it emerges, two flowers 
are produced at about 3 inches or more apart. These flow- 
ers are golden yellow, the blotches being very small and 
scarcely visible, and having moreover a delicate perfume. 
Then comes a space of 13 inches or 15 inches, and then the 
ordinary flowers, the petals of which are broader than the ba- 
sal yellow flowers, and are heavily and richly blotched with 
crimson purple. This production of two distinct sorts of 
hermaphrodite flowers on the same spike is, however, only 



one of numerous instances of the kind now known to botan- 
ists. The spikes, which are often longer than the plant 
which produces them, occasionally trail along the ground, 
thus forming a ladder to nectar-hunting beetles and other 





VANDA LOWI. 

insects, just as do the long-tailed petals of cypripedium cau- 
datum, or the singularly bearded inflorescence of attacia 
cristata. The plant, which is one not at all dilBcult to cul- 
tivate, is propagated by means of offsets, which sometimes 
make their appearance on strong speci- 
mens. 



THE GORILLA-MR. FOITGO. 



THE GOBILLA. 

I have had several interviews with Pon- 
go, the gorilla, at the Westminster Aqua- 
rium, and at every visit ' I am more im- 
pressed with the interest of this remarka- 
ble animal. It is quite evident he is not 
very arboreal in his habits. He sits nearly 
always on the floor with his legs tucked 
under him, exactly as a tailor. His face 
cannot be called ugly certainly, but at the 
same time it cannot be called intelligent 
The nose is much depressed into the face ; 
the lips are even with the nose, and pink 
inside. He cannot smile, but he grins like 
a dog. He will snatch and pull away any- 
thing put near him. He took a pocket 
handkerchief from a lady's pocket, put it 
around his neck, and afterwards wiped his 
nose with it. This, I am inclined to think, 
was not imitation, but an accident. He 
is apparently not right-handed, but uses 
both hands equally. 

If there is any one distinctive point be- 
tween man and the gorilla, it is in the con- 
formation of the hands. The thumb is ex- 
ceedingly short, and cannot be used with 
anything like the facility as in the human 
subject. 

No one seems to have noticed in this 
specimen the great difference between the 
human hand and that of the gorilla. In 
the human hand the three bones forming 
the finger spring direct from the palm of 
the hand. In the gorilla, the spaces from 
the knuckles to the first joint of the finger 
are united by a membrane, and become 
practically a continuation of the palm of 
the hand. The gorilla uses his hand as a 
foot much more than as a hand. When he 
progresses the fingers are bent inward on 
to the first joint of the fingers, thus form- 
ing a sort of pad on which the animal 
walks. When walking the fore arms and 
hand form, as it were, supports for the 
rest of the body; in fact, the gorilla's gait 
may be likened to a man going on crutch- 
es. The hind legs are comparatively small 
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and much bowed outwards like the legs of a baby. The 
thumb of the foot has great powers of prehension; indeed, 
it may be said that the thumb proper is carried on the foot. 

It is to be carefully marked that the gorilla has no calf to 
the leg and no biceps in the forearm. According to my ob- 
servation, he cannot stand upright without supporting him- 
self by means of some object. I have frequently seen hu- 
man beings acting the part as monkeys. It will be remarked 
that in this case the moment the man is able to relax his per- 
formance he stands instantly upright ; the gorilla, on the 
contrary, instantly he possibly can do so, drops on all fours 
on the ground. 

As the gorilla walks, it will be seen that his back is almost 
square. 1 have ascertained that this great breadth of back is 
given by the ribs, which are broad and very strong. In the 
human subject the space of about a hand's breadth inter- 
venes between the bottom of the ribs and the top of the pel- 
vis or hip bones. In the gorilla the ribs come close down 
on to the top of the hip bone. The hip bones themselves 
are not spread out -laterally to support the weight of the 
body as in man, but are narrowed as in many running ani- 
mals. The gorilla has apparently no more voice than a 
roughish guttural sound. We have not, however, yet seen 
him in a rage. Under these conditions it is just possible he 
may make a great noise. I have pat my finger into his 
mouth, and have ascertaiined that he has no pouch, nor any- 
thing like a pouch. He puts everything he can get hold of 
into his mouth, and on all occasions his mouth and teeth 
are used as weapons of offence 
and defence. In this one fact 
alone there is a vast difference 
between human beings and gor- 
illas. When men quarrel they 
always use their hands, and in 
very exceptional instances their 
teeth. 

The gorilla, as far as I have 
ascertained, does not use a stick 
for the purpose of striking, nor 
does he as yet ever strike with 
his hands; it is, however, most 
remarkable that he frequently 
claps with his hands; in doing 
this, his right hand is always 
uppermost. I do not think this 
is the result of imitation, or that 
he has been taught; it is, I 
think, a natural action. I gave 
him my hat, he placed it before 
him upon the floor and began 
immediately to drum upon it. 

I am afraid the disciples of 
Darwin will be greatly discom- 
fited by the advent of this gor- 
illa. If the reader will kindly 
put his or her hand to the ear, 
he or she will find a very slight 
hard little knob on the external 
edge'of the. fold of the ear, about 
a quarter of an inch from its 
highest part. "The presence of 
this knob, according to Darwin, 
indicates " the descent " of you 
and me, my friends, " from a 
hairy quadruped, furnished with 
a tail and pointed ears, probably 
arboreal in its habits, and an in- 
habitant of the Old World. 

I was especially careful to ex- 
amine the gorilla's ear, and I 
discovered that he does not wear 
a knob on his ear. 

Pongo is but three and a half years old, and therefore 
quite a baby. I was most interested to see how his infan- 
tine instinct is more in accord with the human infantile 
rather than with the adult mind. He is respectful, grave, 
and somewhat distant towards adult ladies and gentlemen. 
A little boy and girl luckily came in to see him while I was 
present. After a while they: both began to play in a child- 
like fashion with Pongo. Gradually they fraternized, and 
began to play together after the manner of little children. 
Not being a child, I cannot enter into their funny sayings 
and doings about nothing at all. So these three, the little 
fair-haired boy and girl and the gorilla, played together 
after their own childish fashion for nearly half an hour. 
Pango evidently liked the little girl best, and I made her ex- 
periment on him with ornaments, handkerchiefs, etc. ; but 
no — the ape's brain could not understand the human. Pon- 
go put everything in his mouth, and tried to bite it up. 

One little point — the human lips are made for speaking, 
not so the gorilla's. They are the lips of a beast. More- 
over humans have hair on their heads. Pongo's hair is sim- 
ply a kind of fur continuous with the other covering of the 
body. 

I now come to a point to which I think attention has not 
been sufliciently called in the ex:amination of the compara- 
tive anatomy of the man and the monkey. I mean the 
presence in the actual brain of that curious body which feels 
to the fingers like a grit of sand. This is called in anthro- 
potomy (».«., human anatomy) the "pineal body." I have 
often examined this pineal body and wondered what the 
meaning of its presence in the human brain could possibly 
be. -This pineal body is .thus described by a high authority 



in anatomy : " The pineal body consists principally of large 
uncleated vesicles, and contains some tubular fibers. In a 
cavity which is formed towards its base is contained a mass 
of sabulous (sand like) 'matter, which is composed of phos- 
phate and carbonate of lime. To this Soemmering gave the 
naiae Aeereulus. It is found only in subjects after seven 
years of age, and is in a great degree peculiar to the human 
subject. 

"The subject of the pineal body is very imperfectly 
known, and although its office has been a theme for some of 
the wildest speculators in physiological theories, we are still 
uttterly in the dark respecting it." 

. Now, has the gorilla a pineal body in his brain, or has he 
not? I confess I am exceedingly curious, and doubtless the 
readers of these lines are also curious, to know whether the 
gorilla has or has not a pineal body in his brain. 

^^ < • > » ■ 

Cblnese Suspension Bridges. 

The most remarkable evidence of the mechanical science 
and skill of the Chinese is to be found in their suspended 
bridges, the invention of which is assigned to the Han 
dynasty, which flourished 1,600 years ago. According to 
the concurrent testimony of all their historical and geo- 
graphical writers, Shang-leang, the commander-in-chief of 
the army under Kaou-tsoo, the first of the Hans, according 
to Thornton's " History of China," undertook and com- 



THE STUDY OF THE DISEASES 07 THE HUMAN VOICE. 

The graphical method of investigation, which has rendered 
such important services in the study of purely physical phe- 
nomena, has of late years been called upon to perform kin- 
dred offices for the sciences of physiology and medicine, in 
order to represent definitely and directly the normal as well ■ 
as the morbid or abnormal functions of the human body. 

Though as yet but little cultivated, it has already given re- 
sults which have led to discoveries of great practical as well 
as theoretical interest and importance. 

The examination of the character of the pulse in various 
diseased conditions of the body, more especially of the heart, 
by means of the apparatus known as the sphygmograph, is a 
notable case in point. From the charts produced in this 
method one skilled in the art is able to read at a glance not 
only the nature of the disease, but also the stage at which it 
has arrived, and the degree of danger existing. 

These happy results gave the impulse to similar experi- 
mentation regarding the influence of throat diseases upon the 
quality of the voice. 

The apparatus used in this investigation is shown in the 
annexed engraving. It is ordinarily known as Koenig's 
flame manometer, though for the present purpose it has been 
so modified as to be capable of responding to the slightest 
variations in sounds. It is composed of a large cube whose 
four vertical sides are covered with mirrors, and which isre- 
volvable about a vertical axis; of a gas jet, burning with a 




APPARATUS TO REPRESENT GRAPHICALLY THE rcoNBITION OF THE nUJIAN VOCAX ORGAN, 



Moderately Hoarse. 



Very Hoarse. 





pleted the formation of roads through the mountainous pro 
vince of Shen-se, to the west of the capital. Hitherto its small flame ; and of a mouthpiece which terminates in a lenti 

cular box or capsule. A very 
thin, tense, and impermeable rub- 
ber membrane divides this cap- 
sule into two compartments, in 
one of which the sounding tube 
terminates, while the other serves 
as a passage way for the gas from 
the conducting tube to the jet at 
which it is burned. 

On singing or speaking into 
the mouthpiece, sound waves are 
produced by the alternate con- 
densation and rarefaction of the 
air within the tube ; the rubber 
membrane acquires a correspond- 
ing rate of vibration, and so mod- 
ifies' continuously the rapidity of 
the delivery of the gas to the 
burner, causing the gas flame to 
leap up and down in unison with 
the sounds transmitted. On ro- 
tating the prismatic mirror this 
but slightly perceptible motion 
is rendered distinctly obvious, 
persistence of vision spreading 
out the image of the flame into a 
broad serrated band of light. 
These serrations vary with the 
character of the tones produced, 
as well as the degree of the dis- 
eased condition of the vocal 
■chords. In the latter ca-se espec- 
ially the difference in appearance 
of the image becomes so striking 
that a skilled observer can very 
readily form a correct idea as to 
the actual state of the vocal or- 
gans. The flame pictures shown 
in the accompanying engraving 
will enable one to form but a 
very feeble idea of the great va- 
riety and richness of the forms, 
and the many curious light ef- 
fects, which are here caused to make their appearance. 

The first series of flame pictures shown in our engraving 
was produced by a normal human voice, the upper variety 
being the effect of a high note, while the lower three, con- 
taining respectively sets of two, three, and four teeth, were 
produced by successive lower notes. With a proper delicate 
adjustment of the instrument the diflferences between a fine, 
cultivated voice and a defective one were rendered strik- 
ingly manifest in a clear, regular, well-defined cut of the 
teeth of light in the case of the former, every fluctuation in 
the intensity of the notes being made distinctly visible. 

The second series represents a moderate degree of hoarse- 
ness; the serrations are but imperfectly formed, and are no 
longer so regular or so constant in appearance. The tongues 
of the light are not so clearly cut and are shorter, since the 
range of vibration of the vocal chords is much smaller. 

The third series refers to a severe degree of hoarseness, 
especially that attending the formation of tubercles in the 
lungs, syphilis, and various kinds of chronic inflammation. 
A thickening and partial destruction of the vocal chords here 
present great obstacles to their vibration, so that in 9 and 10 
the serrations have gotten to be very irregular. The two 
last flame pictures represent an almost complete immovabil- 
ity of the vocal chords, the glottis remaining constantly open, 
and the passing air capable of setting the chords in but very 
slight vibration. This method of investigation has not yet 
reached th» limit of its applicability, and further important 
and interesting results are continually being reached. 
^ <« > » 
To produce a rosewood finish, stain the wood with dilute 
nitric acid, and grain with burnt umber, and glaze with 
carmine or lake. 




FLAME PICTURES OF HEALTHY AND DISEASED VOICES. 



lofty hills and deep valleys had rendered communication 
difficult and circuitous. With a body of 100,000 laborers he 
cut passages over the mountains, throwing the removed soil 
into the valleys, and where this was not sufficient to. raise 
the road to the required height, he constructed bridges, 
which rested on pillars or abutments. In other places he 
conceived and accomplished the daring project of suspend- 
ing a bridge from one mountain to another across a deep 
chasm. These bridges, which are called by the Chinese 
writers, very appropriately, " flying bridges," and repre- 
sented to be numerous at the present day, are sometimes so 
high that they cannot be traversed without alarm. One still 
existing in Shen-se stretches 400 feet from mountain to moun- 
tain, over a chasm of 500 feet. Most of these flying bridges 
are so wide that four horsemen can ride on them abreast, and 
balustrades are placed on each side to protect travelers. It 
isby no means improbable (as M. Pauthier suggests) that, as 
the missionaries in China made known the fact more than a 
century and a half ago, that the Chinese had suspension 
bridges and that many of them were of iron, the hint may 
have been taken from thence for similar constructions by 
European engineers. 

^ <«> » 

American Institute Exblbltlon. 
Persons intending to exhibit this fall should at once for- 
ward their applications for space to the General Superinten- 
dent, otherwise they will not be able to secure the room 
they may desire. The managers are exceedingly anxious to 
have the exhibition in good shape upon opening day (Sep- 
tember 13), and will do so if the exhibitors will only be as 
prompt as they should he in placing their exhibits in 
order. 
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BIOS.— HOW IT IS FBEFABED POB UABEET. 



BT COLONEL 0. K. EUOXIi, OF CHABLE8T0N, S. 0. 

When the rice is ready for the harvest, it is cut by hand 
about 13 inches from the ground, and laid across the stubble 
•for two days to cure. It is then tied into sheaves and put 
into small cocks in the field to more thoroughly dry. After 
a few days it will be ready to be carried to the barnyard, 
where usually the thresher is situated, and put into stacks, 
where it remains until the owner is ready to thresh it out. 
In some localities it is only removed from the fields daily in 
sufiicient quantities to supply the thresher, which is almost 
always a frame building, one and a half stories, with high 
shingle roof, filled with the necessary machinery for sepa- 
rating the rice from the straw. The usual motive power is 
steam, the boiler and furnace of which should be placed out- 
side the main building and encased in brick. The smoke- 
stack is frequently of brick, at least forty feet high, and 
placed at least fifty feet from the building, with an under- 
ground flue running to the furnace. This is the best and 
safest construction; but sometimes it is not practicable, and 
then an iron smoke-stack is substituted, and when that is the 
case the main building and boiler house should both be cov- 
ered with metal, and the exhaust steam not allowed to be 
vented into the smoke-stack, as it causes to be thrown out a 
volume of sparks, not only endangering buildings, but also 
any stacks of rice that may be in the yard or on flats near 
by. This evil is supposed to be obviated by placing 9 spark 
arrester in the smoke-stack; but the experience of practical 
machinists is that they cannot be recommended as safe, and 
therefore should be avoided. The speed of the different 
portions of the machinery is not great ; the smallest sized 
beater, which is the thresher that takes the grain from the 
straw, revolves not exceeding 600 per minute, and the 
largest 250, and of course sizes between these at proportion- 
ate rates. The speed of the fans varies from 100 to 300 per 
minute; therefore, if ordinary attention is paid to oiling the 
machinery, there should be no fear of fire from friction. 

As threshing should only be done by daylight, and no arti- 
ficial light allowed in the building at any time, there will be 
very little danger of fire; but, as the whole is of an inflam- 
mable character, if fire once gets under way the loss will 
most probably be total. Therefore, as fast as the rice passes 
through the thresher it should be removed to & storage barn, 
at a sufficient distance to make it comparatively safe in case 
of a fire occurring in the thresher, and should be kept there 
no longer than is necessary to accumulate a vessel load, when 
it should be sent to market to be sold at once as rough rice, 
or stored in mill until the owner desires to have it pounded 
and sold as clean rice. The straw, which is separated from 
the grain in the thresher, is by machinery delivered outside 
the rear of the building, and should be removed as fast as it 
accumulates to a safe distance from the thresher. 

This rice straw is a good forage for animals, and valuable 
as a fertilizer for high land crops; but where it is not wanted 
for such purposes, it is much used for fuel in the furnace, 
and in the vicinity of Savannah, Ga. , a considerable amount 
is used in a paper factory, as it is found to be valuable in 
the manufacture of that article, which is then frequently 
turned into " genuine Havana cigars." When it cannot be 
utilized by some of the above methods, it is burnt on the 
plantation, and the ashes applied as a fertilizer to the land. 

Rice pounding mills are of two classes as to fire hazard. 
First, the mills on plantations, which are nearly all two 
story frame, shingle roof buildings, and next, the mills in 
cities, which are usually three and sometimes four story 
brick, with slate or metal roofs, but all run by steam, with 
furnace and boilers bricked up outside of building, and con- 
taining the same kind of machinery. 

The city mills generally have warehouses adjacent to them, 
as the storage capacity of the mill itself is rarely sufficient 
for its wants. These mills are always located on some navi- 
gable stream, so as to be easy of access to vessels for the de- 
livery to them of the rough, and the receipt from them of 
the clean rice. When rough rice is sent to mill to be at once 
pounded, elevators are lowered into the hold of the vessel, 
and the rice taken out and carried into the mill by horizontal 
screws, and at once elevated to the highest floor, and run 
through screws which take out" all rubbish, such as bits of 
stick or straw, and sand. It then passes slowly into large 
millstones, six feet in diameter, revolving 120 per minute, 
and set so as not to break the grain of rice, but to cause the 
hull to split oflf. From the stones it passes through a fan, 
which blows the hull or chaff into an apartment, from which 
it discharges itself by a spout to the outside of the building, 
and is at oncg removed. The rice is carried from the fans to 
bins over the mortars. These mortars hold about four bush- 
els eaefi, and are made of wood, egg-shaped, large end down, 
lined with Russia iron. The pestles are pieces of timber 8 x 
12 inches, ten feet long, shod with a heavy iron boot, and 
are lifted by arms from the pestle shaft in rear, and dropped 
about thirty inches into the rice in the mortars. This pound- 
ing continues from one to two hours, according to quality of 
grain, which reduces to flour a skin or coating that was left 
on it by the stones. It is then emptied out of the mortars, 
and carried by elevators to the upper part of the mill, and 
passed through screws, which take nearly all the flour off. 
It is again elevated to upper floor to screws which separate 
it into three qualities — whole, middling, and small — and then 
passes to the brushes. The brushes are cylindrical wooden 
drums, varying from two to three feet in diameter, and in 
length from six to ten feet. They are placed on end, the 
spindles running through an iron bar, and long enough to 



pass the floor, so as to be easy of access for oiling; as, before 
this plan was adopted, the spindles could not be got at while 
working, and have been the cause of fires. This drum is 
covered lengthwise with strips of sheepskin, wool side in, 
about six inches wide and eighteen inches long, backed on 
one side only to the drum, each slip lapping a little the one 
adjacent to it. The cylinder is then enclosed by a wire 
screen firmly screwed in position. The rice from the fans 
passes between the wire screen and the skins. The brushes 
when working revolve, the largest 300, and the smallest 450 
per minute. This motion causes the loose edges of the skin 
to fly off and rub the grain against the wire screen, driving 
any flour on it through the screen, and polishing the rice. As 
it is brushed according to its grade of whole, middling, or 
small, as previously separated by the screens, it so passes by 
spouts to tierces prepared for its reception, standing each on 
a platform to itself, 'so arranged on a shaft underneath as to 
give them a slight jerk up and down, which packs the grain 
as it falls into the tierce. As soon as it is full, it is removed, 
the head put in, branded, and rolled into the shipping shed, 
ready to be sent to market. This completes the process of 
milling. The speed of the different parts of the machinery 
is, with slight variations, as follows: Pestle shaft, 12 revolu- 
tions per mmute ; millstones, 120; brushes, from 300 to 400, 
according to size; fans, from 100 to 300, according to size; 
elevators, 40. It is therefore evident that there should be no 
danger from friction, if ordinary attention is paid to lubri- 
cating. The rough rice, and nothing th'at comes from it 
during the process of pounding, is at all inflammable, but, 
on the contrary, is slow of combustion ; but as these mills 
work at night, carelessness in the system of illumination 
should be avoided. All lights should, as far as practicable, 
be fixed, and no hand lamps allowed, except lanterns fully 
protected under glass ; and where coal gas is not used, lard 
or whale oil should be. In case of a partial loss, the great- 
est damage would be from water, as fresh water softens the 
grain so much that, if saved from heating and sprouting, it 
never recovers its original firmness, and is therefore very 
seriously deteriorated in value; and if with saltwater, it 
soon becomes as offensive as decayed flesh, and is valueless. 

These mills are costly, and generally pay well, and every 
precaution is used by those in charge to protect them from 
accidents; but still t"hey are classed as extra hazardous, and 
some companies, particularly the English, write only very 
small lines on them, or decline them altogether. This I can 
only attribute to a want of knowledge of the risk. The 
writer has been familiar with the rice interest of South Car- 
olina for over thirty -five years, and can remember the burn- 
ing of only three pounding mills in that time, and therefore 
cannot regard them as extra hazardous. 

The particulars as to speed of machinery, and much other 
valuable information, have been kindly furnished me by two 
of the most experienced practical millers in the State. 
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THE KEELT MOTOB DECEFTIOIT. 

The Keely Motor lunatics are still at work, according to 
the Philadelphia Times. The " directors " it is said, held a 
meeting, August 8, to witness Keely's experiments with a 
" new " machine. The following description of it as given 
by the reporter of the above paper is as clear as mud : 

"The machine is made of wrought iron and cast steel. 
It consists of spheres, basins, standing tubes and small re- 
servoirs, with a wilderness of connecting rods, valves and 
tiny copper tubes. A globe of cast steel, four feet in diame- 
ter on the outside, holds only twelve gallons. The center 
cavity is in a shell of nine inches thickness. I'he perpen- 
dicular tubes that reach from floor to ceiling, at the other 
end of the machine, have a central chamber of three inches 
diameter, the surrounding metal being three inches thick, 
and outside of it, one above the other, are huge rings of 
wrought iron shrunk upon the pipe. The copper tubes ap- 
pear to be one fourth and one half inch in diameter, 
but the aperture in their center is not large enough to admit 
a pin head." 

Mr. Keely made nine tests, and with -^^ suspension of the 
water column and 10 lbs. air he produced 11,000 lbs. pressure 
to the inch, and had to shut oflf the pressure because the 
gauge would not stand more. The condensing apparatus 
into which the vapor is discharged is a cylinder that holds 
three gallons of water, and so strongly bolted and barred 
that it looks as if made for the discharge of a twenty inch 
projectile. Its design is to reduce the vapor, the force 
of which has just been used, to water, for use over and over 
again in the working of the machine. The Times representa- 
tive had an opportunity to test the quality of the water intro- 
duced into the machine from the hydrant and that in the 
condenser after its power had been used. He drank a pretty 
good quantity from each cylinder and found it cold, and free 
from any foreign taste, such as would probably be caused 
by explosive powders. He had a chance to breathe the 
mysterious vapor while the wonderful pressure was upon 
the tubes. It was discharged into his hands, his eyes, and 
mouth. It was perfectly cold and dry. Within a month, 
when he has made all his experiments with his now com- 
pleted machine, Mr. Keely will endeavor to show the extent 
of its power. 

In his talk with the Times representative Mr. Keely said ; 
" This is a new substance; anew force, altogether unknown 
to science; I don't pretend to be the inventor; I discovered 
it by accident. I could work this machine up to ten thou- 
sand horse power if the metal would hold. I shall certainly 
work it upon a two hundred horse power engine soon. The 
little machine you saw in the office, up stairs (it is only 



nine feet long, two feet wide and three feet high in its high- 
est part), is the most powerful machine ever constructed. 
It was built for us by Mr. Willard of Bordentown, who was 
drowned a few days ago. It is a quart machine — that is to 
say, it uses only a quart of water. With the condenser that 
I have now nearly complete I will make that quart of water 
produce a thousand horse power motion of sufficient dura- 
tion to run a steamship across the ocean." 

One of the directors said: "We have been laughed at and 
called cheats and impostors, but out Of the original company 
who joined in raising the $120,000 already expended upon 
this invention only three or four have withdrawn. We are 
the original crowd, and we don't think of weakening. In a 
month or two now all Mr. Keely's tests will be finished, and 
we will show the world whether he is the greatest inventor 
or the greatest humbug of this age, Scientists, machinists, 
and learned societies are invited to come and make every 
test they can think of." 

The purport and substance of all the foregoing bosh is, 
we suppose, that the Keelyites are short of funds and are 
about to make a new effort to shove off upon the unwary, 
another batch of their worthless stock. 



EBTJBINE. 

M. Latry has recently exhibited to the French Society for 
the Encouragement of the National Industry a new com- 
pound, to which the above name is given,- and which is com- 
posed of ivory or bone pulverized, and in some cases mingled 
with agglutinative material. The latter is not, however, 
uniformly necessary, as by M. Latry's process the dust can 
be caused to agglomerate by simple pressure and heat. The 
operation is rather a difficult one, as too high a temperature 
produces disaggregation ; but by experiment M. Latry has 
succeeded in so regulating the heat applied to the moulds 
by observing the behavior of wafers of fusible metal, that 
instead of a porous and almost friable mass the resulting 
product is extremely hard and resistant. It is believed that 
the natural organic material in the bone or ivory dust be- 
comes partially melted, and so serves as a cement. 

The color of the eburine is a grayish- white ; and to make 
it pure white, suitable pigment is added. This, however, 
necessitates the further addition of a little albumen or other 
agglutinative material, as already noted. The material may 
be colored any hue, and is best utilized in combination with 
the so-called " bois durei," or wood concrete, which is made 
of sawdust and beef's blood pressed also in moulds under 
heat. The eburine serves for the raised portion of ornamen- 
tation of furniture, etc., and when moulded with the " bois 
durci," adheres to it with great firmness. It does not crack, 
and when not rendered too hard may be worked with ordi- 
nary wood tools. The grain of the hard variety is so fine 
that by suitable coloring it is easily made to imitate certain 
stones, such as jasper, malachite, and lapis lazuli, or by 
painting beautiful and accurate imitattons of cameos and 
mosaics may be produced upon it. The invention appears to 
be of considerable industrial importance, as it opens a new 
mode of utilizing waste products, for which hitherto there 
has been comparatively little employment. 
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ENGINE "SPTIBTS." 

There are numerous instances of collisions and other 
marine casualties on record, from which it would appear that 
the danger might have been avoided had there been some 
means on board the injured vessels for developing a sudden 
and great increase of power in the engines for a brief 
length of time. A long and heavily laden steamer, for ex- 
ample, is not easily mauosuvred even under full steam 
power, and when moving at high speed it is a matter of 
considerable difficulty to check her way. Similarly a heavy 
war vessel, in order to avoid torpedoes, may find a means of 
suddenly swerving, backing, or shooting ahead a potent 
safeguard against suddenly discovered obstacles. 

M. Bertin proposes , a simple means of effecting this ob- 
ject, which merely involves providing each vessel with a 
blower, by which strong jets of air can at a moment's notice 
be forced in at the base of the smokestacks in order to in- 
crease the draft. This has recently been tested in France 
on board the frigate Besolue. Combustion was found to be 
nearly doubled in activity under the transitory action of the 
jets of compressed air. The motive power developed was 
equal to 1'8 times the primitive po.wer of the engines; and 
the increase of consumption of fuel was 20 per cent. This 
last is of no importance, however, in view of the necessities 
of the case and the brief period over which the augmented 
power would in most instances be excited. 



Colored Borax Varnlsbes. 

It is well known that an aqueous solution of borax is able 
to dissolve shellac, forming a kind of varnish, to which any 
desired color can be imparted by mixing with pigments. 
Major Dr. Kahl of Dresden has communicated to the Dres- 
den branch of the Saxon Society of Engineers the results of 
a large series of experiments made with these varnishes. 
He reports that they are very cheap and dry very quickly, 
but they scale off from wood too easily. When this var- 
nish is colored black with India ink and applied to paper, 
it possesses a fine gloss, but other colors, especially carmine, 
when mixed with this solution acquire an impure shade, and 
many pigments cement together in this solution, forming a 
hard and totally useless mass. The black shoe polish sold 
for ladies' boots is often made by adding some black pig- 
ment to this shellac solution. For bronze boots, rosanihn 
may be dissolved in any alcohol varnish. 
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The Probable Distance of tbe Sun. 

A particularly good opportunity of determining the dis- 
tance of the sun, by observations of the planet Mars at its 
opposition, occurs in August and September of the present 
year, the planet being about that time in perihelion, or near- 
est the sun in its eccentrically elliptic orbit, within a fort- 
night of its being in opposition to him from the earth. The 
result of this is that in the early days of September, Mars 
approaches us to within a distance of about thirty-five mil- 
lions of miles. Advantage will be taken of this near ap- 
proach to obtain a value of the solar parallax and distance ; 
and all astronomers wish good-speed to Mr. David Gill, who 
is now proceeding to the Island of Ascension for that pur- 
pose, taking with him an excellent heliometer belonging to 
Lord Lindsay, and made use of by him in observing at Mau- 
ritius the transit of Venus over the sun's disk, in December, 

1874. With this instrument, Mr. Gill proposes to make ob- 
servations of Mars and neighboring stars for comparison, 
when east and west of the meridian, so as to deduce the par- 
allax of Mars from its parallactic change of position in the 
interval, owing to the diurnal rotation of the earth. This 
method has been suggested before, and partially carried out 
(but not sufficiently to obtain a reliable determination by it) 
at the last favorable opposition of Mars, in 1862. That op- 
position, however, was utilized very fully in another way, 
by making a large number of meridian observations of the 
planet at stations in both the northern and southern hemi- 
spheres, so as to give parallactic displacement at different 
places, instead of different times. The most complete dis- 
cussion of all these observations was made by Professor 
Newcomb, of the United States Navy, and published by him 
as an appendix to the Washington Observations for 1865. 
The final result he arrived at from them was the value 8"- 
•855 for the solar parallax. We will compare this with that 
obtained by the transit of Venus. The observations made 
of the transit in 1874 have not yet been fully reduced, and it 
would be premature to make use of them till the reductions 
are completed. The last preceding transit of Venus was 
that of 1769, about some of the observations of which there 
was, for a considerable period of time, a misunderstanding, 
which led to their being supposed to give a much smaller 
parallax and larger distance than was fairly deducible from 
them. This was particularly the case with regard to the ob- 
servations made at Otaheite (or Tahiti) by Captain Cook and 
Mr. Green, as was satisfactorily pointed out in 1868 by Mr. 
Stone, now Astronomer-Royal at the Cape of Good Hope. 
His improved reduction of all the observations of duration 
of transit in 1769 gave 8" "91 for the solar parallax; and we 
may reasonably give this a weight of half, in combining it 
with the result obtained by the opposition of Mars in 1862, 
to conclude what may now be considered the most probable 
value of the sun's parallax and distance. Such combination 
gives for the parallax the value 8" '873; and as sun's distance 
= earth's equatorial semi-diameter {i.e,, 8962 '5 miles) x co- 
tangent equatorial horizontal parallax, we thus obtain 92,- 
113,600 miles for the present most probable mean distance 
of the sun. It will be interesting to see how this agrees with 
the value to be derived from the last transit of Venus and 
the fcttthcoming opposition of Mars, when the reductions of 
both are completed. — King's College Magazine. 
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Japanese Fans. 
The folding fan is a Japanese invention. Even to this day 
the fan forms an -integral portion of the national costume of 
Japan, and plays a large part in the every day life of that 
country. 

An almost fabulous number of fans are exported from 
Japan to all parts of the world ; no fewer than 3,000,000 fans, 
valued at $90,000, were shipped from Hiogo and Osaka in 

1875. Osaka is the principal city for the manufacture of the 
" ogi," or folding fans, which are almost exclusively those 
exported, all descriptions of the bamboo kind being made 
there, the figures, writing, etc. , being executed in Kiyoto. 
The principle of division of labor is carried out a long way 
in this branch of industry. The bamboo ribs of the fans are 
made by private people in their own houses, and combina- 
tions of the various notches cut in the lower part are left to 
one of the finishing workmen, who forms the various pat- 
terns of the handles according to plans prepared by the de- 
signer. In like manner the designer gives out to the en- 
gravers the patterns which he thinks will be saleable, and, 
when the blocks have been cut, decides what colors are to 
used for each part of the design, and what different sheets 
are to be used for the opposite sides of each fan. 

When these sheets, with the sets of bamboo slips which 
are to form the ribs, have been handed over to the workman, 
he, in the first instance, folds them so that they will retain 
the crease. This is done by putting them between two 
pieces of heavily oiled paper, which are properly creased. 
The fans are then folded up together, and placed under 
pressure. When sufficient time has elapsed, the sheets are 
taken out, and the mould used again, the released sheets 
having been packed up for at least twenty-four hours in 
their folds. The ribs, which are temporarily arranged in 
order on a wire, are then taken and set in their places on one 
of the sheets, after it has been spread out on a block and 
pasted. A dash of paste then gives the woodwork adhesive 
powers, and that part of the process is finished by affixing 
the remaining piece of paper. The fan is folded up and 
opened three or four times before the folds get into proper 
shape, and by the time it is put by to dry, it has received 
an amount of handling which Japanese paper alone would 
endure. When the insides are dry, the riveting of the pieces 



together — including' the outer covering — is rapidly done, 
and a dash of varnish quickly finishes the fan. 

The sale of fans in the olden time in Japan seldom ex- 
ceeded 10,000 for the whole country; times have changed 
however, for the foreigner has set foot there, and the old 
days of seclusion and limited trade are over. The number 
of fans ordered for the Philadelphia Exhibition alone 
amounted to over 800,000, at a cost of about $50,000. 

The designs for the mounts of Japanese fans are sometimes 
of a very interesting description, and always strikingly un- 
like the productions of European art. One peculiarity of 
the art of Japan has been pointed out by a recent critic. If 
a Japanese artist has any space to adorn, he does not seek 
out the center and place his ornament there, for although 
that would be the obvious means of securing proportion, it 
would not satisfy a taste directly derived from a study of 
nature, where proportion is rather suggested than expressed. 
We find, therefore, that the Japanese artist, imitating the 
ways of nature, throws his design a little out of the precise 
balance and trusts to the spectator to judge of the result by 
an association of impressions similarly derived. — Harper's. 
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Resistance of Wires. 
This is a subject on which several series of researches 
have been made, but the results have been discordant. 
Thus MM. Becquerel, Siemens, and Matthiessen, with 
comparatively good agreement, have found in the case of 
copper, silver, gold, iron, and platinum, a diminution of re- 
sistance through annealing. M. Mousson, on the other hand, 
in the case of steel wires hardened by extinction, also ob- 
tained a decrease of resistance through the softening ; but 
in steel wires, which were hardened by drawing, as also in 
copper wires, he got an increase of resistance through an- 
nealing. 

With a view to explain this discordance, and to examine 
the behavior of a large number of metals, M. Chwolson, of 
the St. Petersburgh Academy, has investigated the action of 
softening through annealing (either by means of a strong 
electric current or a gas flame) on the galvanic resistance of 
hard-drawn wires of 15 different metals — namely, platinum, 
platinum-iridium, palladium, aluminum, aluminum-bronze, 
iron, steel, copper, brass, German silver, zinc, silver, lead, 
magnesium, and cadmium. The last of these gave no dis- 
tinct results, whereas, in the case of all the others, the ques- 
tion was answered unequivocally. We will not here further 
describe M. Chwolson's method, but merely give the results 
of the measurements in the following table, in which under 
A is represented the maximum of the observed change of 
the resistance in consequence of the first glow; under B the 
maximum of the resistance-change at a strong glow; and un- 
der C the greatest change of the resistance at extinction, all 
explained in percentage of the original existence of the hard 
drawn wires: 

Wire. A. B. C. 

Steel — 4-8p.c. -f8-6p.c. -)-0-6 p.c. 

Iron —0-4 -f5-3 -FO-7 

Brass —8-3 -fO'S -fl-0 

Copper —2-9 -fl-4 -fO-4 

Platinum *,- — 5"3 +5 "8 -fO-7 

German silver. .?. —1-1 -f2-0 -1-8 

Aluminum bronze — 8'0 -F27 

Palladium —0-4 +0-1 

Platinum-iridium. — 3-2 4-0 '3 

Silver copper alloy — 11-3 -fl'7 

Zinc —1-8 

Aluminum — 1'9 

Lead -t-0-5 

We see from this table that, in the case of twelve out of 
thirteen metals, the galvanic resistance is diminished in the 
softening of the wires in consequence of the first not very 
strong glow; only lead forms an exception, showing 
a slight increase. On increased and strong glow, six 
metals showed a distinct increase of the resistance; conse 
quently an effect opposite to that of the softening. This 
double action of glow, in the case of some wires — for ex- 
ample, iron — where the decrease through softening is slight, 
and the increase through increased glow is strong, can only 
be observed by very careful measurements. That the second 
action is not simply to be attributed to an oxidation of the 
wire, is shown clearly by the high value obtained for plati- 
num (with strong glow the resistance again rose above its 
original amount), and the comparatively very small value 
found for brass and copper. In extinction of the wires in 
water, lastly, nine out of ten metals showed an increase of 
the resistance, and only brass (German silver?) showed a 
considerable diminution of it. 

The double action of annealing here demonstrated suffi- 
ciently explains the contradictions in the results of previous 
investigators. — Der Naturforscher. 
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Inventions Patented in England by Americans* 

July 19 to July 30, 1877, inclusive. 
Boots and Shoes.— C. Edwards, Jamaica, N. T. 

Carding Engine.— B. F. Barker (of Boston, Mass.)* Manchester, Eng. 
Drying Fruits, etc.— A. J. Reynolds, Chicago, 111. 
ELECTRICAL Machine. —T. A. Edii^on.MenloPark, N. J. 
Btelet.— James Whitehead e to!., Cranston, R. I. 
File Holder.— Nicholson File Company, Providence, R.I. 
Furnace.— W, Stewarteftal.. Paterson, N. J. 
HOP Picking Machine.— H. G. Locke, Waterville, N. Y. 
Loom.— B. J. Bicknall, Providence, R.I. 
Railway Carriages.— E. p. Eellogg, New York city. 
Rock Drill.— A. A. Goubert ^al.^ New York city. 
Separating Precious Metals.— A. K. Eaton, Brooklyn, N. T. 
Signalling.— J. L. Plimpton (of New York city), London, Eng. 
Spinning Rings.- F. Rabeth. Providence, R. I. 
Spinning Machinery.- John Good, Brooklyn, N. Y. 
SPRING MATTRESS.— T. L . Snyder, Montclair, N.J. 
Stop Notches.— H. A. Lugrln etar., New York city. 
Type-distributing Machine.— D. Reynolds, Albany. N .Y. 
Wheels.— James Bowson eta2.. South Plttsbury, Tenn. 



Notice to Patentees. 

Inventors who are desirous of disposing of their patents would And it 
greatly to their advantage to have them illustrated in the SciENTiEtc Ajkeb- 
lOAN. We are prepared to get up first-class wood engravings of inven- 
tions of merit, and publish them in the Soisntip io A^hebican on very 
reasonable terms. 

We shall be pleased to make estimates as to cost of engravi ngs on receipt 
of photographs, sketches, or copies of patents. After publication, the 
cuts become the property of the person ordering them, and will be found 
of value for circulars and for publication in other papers. 



NEW MEGHAKIGAL AND ENGINEEBINa INVENTIONS. 



IMPROVED PIPE COUPLING. 

Buf US H. Moss, Salem, Oregon.— The object of this invention is to pro- 
vide a coupling for uniting pipes used in conveying hot air for heating cars, 
that may be quickly coupled and readily uncoupled. It consists of a cy Un- 
der attached to the end of the pipe that conveys the heated air. In this 
cylinder a tube is placed which is provided with a flange or collar which 
fits the cylinder, and is packed to insure an airtight joint. A spring presses 
against a collar and throws out a tube provided with catches, which seize 
and retain the collar of the coupling to be united. The parts of the coup- 
ling are alike on each end of the car, and when the parts on adjacent cars 
are united, the catches of one parts engage the fiange of the other. The 
tube and flange move longitudinally in the cylinders, as the cars move 
toward or from each other in running, and when the couplings are de- 
tached the valve closes automatically, preventing the escape of air. 

IMPROVED PROCESS AND APPARATUS FOR COATING METAL 
ROLLERS. 

Henry Wilde, Manchester, Bug.— This invention consists in a method 
of securing a sufBcient amount of adhesion between the iron and deposited 
copper surfaces to enable the roller to withstand the various engravingand 
other operations without the separation of the metals. For this purpose 
the iron roller, before receiving a coating of copper from a hot cyanide so- 
lution of copper, is heated to a temperature ranging from ISC'* to 312'* Fah. 
by plungir« it into boiling water, or by other means. The roller, after re- 
ceiving a film deposit of copper from the cyanide solution, is then trans- 
ferred to the bath containing a sulphate solution of copper, where it 
receives one or more thin coatings of copper. These coatings are subjected 
to considerable pressure by the action of a burnishing rollyr of hardened 
steel, for the double purpose of forcing the deposited copper into closer 
contact with the iron, and detecting any want of adhesion between the 
two metals. The burnished coppered roller is then replaced in the bath 
of sulphate of copper solution, and subjected to the action of the electric 
current until the desired thickness of copper deposit is obtained. Attempts 
have been made from time to time to substitute iron rollers covered with 
a thin layer of copper by means of electricity for the solid copper rollers 
used in calico printing, and in other processes; but, owing to the expense 
of the battery power and the slow rate at which the copper was deposited 
in the reguline state, such attempts have not hitherto been commercially 
successful. 

IMPROVED FOLDING GRATING FOR WINDOWS, 
Calvin T. Steckel, Brooklyn, N. Y.— This Invention Is intended as a sub- 
stitute for the fixed iron gratings or bars in basement, store, and other 
windows, so as to provide a shutter that may be folded and turned, making 
the room more cheerful, and facilitating the cleaning of the windows, etc., 
while combining, when locked, the same degree of safety as the bars, and 
is a combination of a folding lazy-tong shutter with a fixed and slotted 
hinge of the window casirg, to fold and turn the shutter. The folding 
shutter is burglar-proof, furnishing the same protection as the fixed grat- 
ing, but giving, in addition thereto, the great convenience of opening them 
during the day, and presenting a neater appearance without the objection- 
able features of the rigid bars. 

IMPROVED CANAL LOCOMOTIVE. 

Gabrielle De Nottbeck, New York city.— This invention has for its object 
the construction of a locomotive which will practically run in a canal, the 
rails or track being laid upon the bed of the canal, and the body of the 
locomotive raised above the water and mounted upon standards, to which 
the driving and transporting wheels are applied. Canal boats have been 
propelled by means of locomotives or traction engines which run on the 
sides of the canals; but the power in such instances was oblique to the 
length of the boats, and the resistance was very great; but this locomotive 
is designed to run in a canal, and in a direct line with the boat which it 
draws. In practice the body of the locomotive will be entirely out of the 
water, and it will be provided with a hook at each end for the attachment 
of a boat. 

IMPROVED LEATHER CRIMPING MACHINE. 

Jason Smith, Charlestown, Mass.— This invention consists in the arrange- 
ment, in a suitable frame, of a tree or form rigidly supported by standards 
attached to a crossbar of the frame, and In plates that slide in grooves in 
the standards, one upon either side of the tree, and carry wedge-shaped or 
beveled pieces having the same curvature as the tree or form. It also con- 
sists In a clamping device for clamping the leather, and carrying it down 
over the tree, and In smoothing plates for pressing the leather smoothly 
upon the tree, and in levers and screws for operating the various parts . 

IMPROVED BALANCED VALVE. 

William Hardwick, Brie, Pa.— This Invention relates to certain improve- 
ments In balanced valves of that class in which the two parts of the valve 
are made adjustable toward or f rorn each other. Said improvements con- 
sist mainly in the arrangement of a stuffing box through which the bolt 
connecting the parts of the valve passes, and the arrangement of springs 
in connection with the bolt and the two parts of the valve for the purpose 
of holding the latter in proper position . 

_ 1^ < > » » 

NEW MISGELLANEOTTS INVENTIONS. 



IMPROVED CURRYCOMB. 

Thomas D. Bennett and Horace B. Moody, Harrisonville,' Mo.— This in- 
vention relates to an improved currycomb for horses, and consists of rotary 
combs, and an arc-shaped stationary comb, attached to a suitable handle. 
The crossbar may be plain or provided with teeth on upper side, to serve 
as a mane and tail comb. The rotary combs raise the hair and admit the 
stationary comb to enter with great facility, so as to efEectually clean the 
skin. 

IMPROVED TOY BUZZ. 

James B. Wells, Cincinnati, O.— This invention has relation to a toy 
known as a " whirligig;" and it consists in a thin circular plate or disk 
surrounded by leaves or semi-circles so shaped and arranged that when 
rapid rotation is given to the disk a whistling sound is produced. This toy 
will be struck out of very thin sheet metal, and scraps of tin may be 
utilized for the purpose. 

IMPROVED BRUSH. 

EandaU Bisbee, New York city.— The object of this invention is to im- 
prove the construction of metallic brushes, so as to enable them to bie 
made lighter and neater, and adapt them to receive any desired kind of a 
back. Wires take the place of ordinary bristles, and are placed through a 
rubber pldte, with their heads resting against the inner side of tbe plate. 
A leather plate is placed over the heads of the wires, and between them 
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and the back, which is a metal plate, -ttirough which, around its edge, is 
formed a row of holes, punched from the outer ide in such a way that the 
burrs of the holes may be passed into or through the rubber plate, so as 
when the edge of the back is turned down upon the rubber plate they may 
hold it securely, 

IMPROVED artist's APPLIANCE. 
William H. Brownell, Brooklyn, N, Y.— This invention relates to a novel 
and useful improvement on cases or boxes which are designed for contain- 
ing artists' brushes, paints, etc., and especially designed for outdoor sketch- 
ing. The nature of this invention and improvement consists in combining 
with a portable paint box or artist's case an easel adjustment, which will 
firmly clamp and safely hold the tablet or material to be painted on in a 
convenient position for the painter, 

IMPROVED MEMORANDUM BOOK. 

William A. Cooke, New York city.— This improved memorandum book 
is so constructed that the inside book or the stubs of the inside book may 
be removed and replaced with a new book, which maybe made of any de- 
sired size and thickness, and will open flat and close flat. The invention 
consists in a metal plate, provided with the loops and fastening wire, in 
combination with a cover and the inside book, and in the inside book, 
formed of an odd number of sections, to furnish a positive center to re- 
ceive the fastening. The inside book is made of three, five, seven, or any 
other desired uneven number of sections, and each section may have any 
desired number of leaves, so as to make a book of any desired thickness. 
The sections are sewed together, and may be still further secured by a 
paper pasted upon their rear edges. The object of always having a section 
in the center is to have a firm hold for the fastening that connects the in- 
side book to the cover. 

IMPROVED OPEN-FRONT HEATING STOVE. 

Francis E. Thompson and Daniel Knappenberger, Belknap, Pa.— This 
invention provides an improved heating stove that combines the cheerful- 
ness and advantages of the open grate with the economical features of the 
common heating stoves, and which provides, also, a continuous and con- 
veniently regulated supply of pure heated air, acting as a ventilator and 
dust escape in all the seasons. The stove rests on the floor and againstthe 
wall with or without feet, the outer shell never becoming heated to such 
an extent as to be dangerous. If feet are used, they may be made of cylin- 
drical form, and wide enough to correspond with the bottom apertures, so 
as to conduct the air. The stove economizes heat and fuel, ventilates with- 
out introducing cold air, draws off the dust, so as to provide a purer air in 
the room, and admits a quick fire at any time, without blowers, by the 
folding shield. The stove can be made ornamental in appearance by at- 
taching a fender and hinged side brackets, the whole forming a heating 
stove of superior qualities, 

IMPROVED BALLOON. 

Washington Beckley, Louisa, Ky., assignortohimself, David W, Garred, 
and Millard F. Garred.— The object of this invention is to f umishballoons 
which shall be so constructed that they may be made to ascend and descend 
an indefinite number of times without varying the amount of gas in said 
balloons, and without the use of sand or other ballast, adapting them for 
use in aerial navigation, in raising stone and brick in erecting high build- 
ings, and for various other purposes. The invention consists in the mode 
of controlling the descent and ascent of balloons and other vessels fioating 
in the air by the buoyancy of gas, by the compression and expansion of 
the gas contained within balloons or vessels, and in the combination of 
the cylinders, one or more, provided with the valves opening inward, and 
the valves opening outward, and the condenser provided with the valve 
opening inward, with each other, to adapt them to be applied to a balloon 
for regulating the volume of gas contained in said balloon to control its 
buoyancy. With this construction the balloon is filled with sufficient gas 
to raise and carry the desired weight. When the balloonist wishes to de- 
scend he operates the mechanism and compresses the gas into the conden- 
ser until the specific gravity of the balloon is greater than that of the air 
in which it floats, and it descends. Should the balloonist wish to check or 
stop his descent he opens a valve and allows enough gas to escape from 
fze condenser into the balloon to effect his purpose, so that he can ascend 
or descend any desired number of times without losing any gas, and with- 
out throwing out any ballast. 

IMPROVED PEN AND PENCIL CASE. 

James B. Smith, New York city.— This invention relates to cases de- 
signed either for pencils or. toothpicks; and the nature of this invention 
consists m an arrangement of tubes within the stock or outside barrel, 
whereby the exposed part of the pencil holder will be perfectly rigid, and 
strongly supported by an interior immovably flxed tube, and this is made 
without slotting or perforating the exposed parts of the case. Great 
strength and rigidity is afforded to the pencil nib when it is projected. At 
the same time it is a solid pencil case— that is to say, its outer shells are 
not slotted nor perforated. It is obvious that a toothpick may be fixed to 
the pencil tube or stem, and rendered rigid and strong by this improve- 
ment. 

IMPROVED SAW-SET AND PILE GUIDE. 

Henry C. Root, Virginia City, Nev. — This invention furnishes a simple 
and reliable device by which the teeth of a saw may be set and filed in con- 
venient manner, the device being readily adjusted on a bench or othersup- 
port for either operation, and used for either purpose, as required. The 
inventicHi consists in adjustable clamping jaws pivoted to and secured by 
a clamp piece to the bench or table, and thecombination of partsnecessary 
to the adaptation of the device to the purpose of setting a saw or filing it. 

IMPROVED OVERALL. 

Jacob Wallach, New York city .—The object of this invention is to furn- 
ish for the use of working men overalls of strong and durable construction, 
made with a view to sustain the strongest wear without ripping of seams 
and tearing of pockets; and the invention consists of a pair of overalls hav - 
ing flat seams, and exterior strengthening stays running over the seams, 
and stitched at both sides of the same. The exterior seam covering stays 
may be made of leather, canvas, or other material suitable for the purpose, 
they imparting a high degree of strength at the seams, and preventing the 
ripping or tearing open of the overalls along the seams so covered. A bet- 
ter and more durable make of overalls is thereby produced, which resists 
in superior manner the wear and strain to which overalls are exposed, and 
which strengthens them at the points most liable to wear, 

IMPROVED REED FOR MUSICAL INSTRUMENTS. 

William Spethmann, New York city, assignor to himself and Ellas Dur- 
lach.— The object of this invention is to furnish an improved reed for toy 
trumpets and other reed musical instruments; and the invention consists 
in a musical reed, in which the reed or reeds are cut out of the body of the 
plate, so as to be in one piece therewith, and having corrugation in the 
plate. 

IMPROVED CLOTHESPIN. 

Edwin F. Clearwater, Carmel, N. Y.— In this clothespin the jaws that 
are connected together near their centers by staples, which are driven into 
them at each side, and.f orm pivots upon which the jaws move. The jaws 
are concave from their rounded ends to the staples, making them suffici- 
ently elastic to clasp clothes of any thickness without breaking. The man- 
ner of using this improved clothespin is as follows : The pin is placed over 
tne clothes upon the line, and the cam lever is turned upon its pivot, bring- 
ing the cam into contact with the opposite jaw of the pin. The motion is 
continued until the end of the cam lever is above the line of its pivot, when 
the jaws are securely locked. By this improvement springs are dispensed 
W^ith, and a clftthespin is f unjished which is inexpensive, dirable, and 
efficient. 



IMPROVED COMBINED OVERALLS AND JUMPER. 

Samuel H. Emanuel, Gloucester, Mass. — This invention relates to an im- 
provement in combined overalls and jumper, and has for its object to in- 
crease the strength and durability, improve the fit and appearance, and 
lessen the cost of such garments. The great ad vantagesecured by this im- 
provement is that the seams most liable to rip in garments of ordinary 
manufacture are avoided, and a stronger and better fitting garment is pro- 
duced. In this combined overalls and jumper the sections are united by 
seams at the back, and have the leg portions united by seams on the inner 
side of the leg, the whole being made without seams at the sides or around 
the waist, and provided with pockets and pocket openings. 
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IMPROVED HOE HANDLE, 

William E, Littleton, Valley Mills, Texas. — This invention is designed 
to furnish a d&vice for tightening handles in the eyes of hoes, axes, etc. 
The handle has a hole, grooves, and a longitudinal slot in combination 
with a collared bolt having thereon two screws of different diameter, and 
with threads running in different directions. For the various uses to which 
it may be applied it is simple in construction, easily and quickly operated, 
effective and reliable in operation, 

IMPROVED MACHINE FOR PRESSING HAT, ETC, FOR FUEL. 

John E. Hackett, Caledonia, Minn.— The object of this invention is de- 
signed to furnish an improved machine for pressing hay, straw, etc., for 
fuel. In the construction of the machine by bearing down upon the outer 
end of a lever, a roller will be raised against a shaft, so as to compress the 
hay as it is being rolled upon this shaft sufficiently to adapt it to be used 
for fuel. The shaft is so formed that it maybe drawn longitudinally from 
its bearings, to withdraw it from the roll of hay. 

IMPROVED MILK COOLER. 

Edward F. Prescott, Charlotte, Mich. — This invention relates to an im- 
proved milk cooler and aerator, by which the milk is conducted over a 
series of cooling channels, so as to be thoroughly cooled and aired; and it 
consists of a tankwithapanhavingatoneendamilkreceiver, from which 
the milk is conducted through an exit opening and gate over a series of in- 
clined channels, divided by raised longitudinal partitions, or ridges extend- 
ing alternately from one end to a short distance from the other end of the 
pan. The hollow partitions admit the cooling water to act on both sides 
of the channels and increase the size of the cooling surface, while the fall 
in the channels imparts a revolving motion to the milk from the sides and 
bottom of the cooling channels to the center and surface of the milk, thus 
bringing the globules of milk to the air in rapid succession, and the warm 
milk to the bottom, so as to air and cool the milk thereby in quick and 
effective manner during the passage over the channels, whi«h are all in 
contact with the water in the tank, that is filled up to the level of the high- 
est channel, 

IMPROVED MOWER, 

Isaac N.Hall, Garden Grove, Iowa. — The object of this invention is to 
improve the construction of the mechanism for driving the sickle bars of 
mowers and reapers, so as to simplify its construction and lessen the jar 
and strain which accompanies the use of the crank wheel and pitman, and 
thus enable the machines to be made lighter, and to b e run with less power 
than is necessary with the ordinary constructions. The invention consists 
in the combination of a large gear wheel, a small gear wheel, a shaft, and 
a diagonally fianged cylinder with the inner ends of two sickle bars, cutter 
bar, and drive wheel. The sickle bars are placed the one above the other 
in seats in the cutter bar, and in the guards attached to said cutter bar. 
The inner ends of the sickle bars may be directly opposite each other upon 
the opposite sides of the cylinder, so as to come to a rest and change their 
motion at the same time, or one may be a little higher, than the other, so 
that one may come to a rest and change its motion a little in advance 
of the other. 

IMPROVED COTTON CLEANER. 

Charles 0, Thomas and Thomas Robertson, ^urf reesborough, Tenn. — 
The object of this invention is to furnish an improved machine for remov- 
ing dust, sand, and dirt from seed cotton before it is ginned, and which 
shall be simple in construction, convenient in use, and effective in opera- 
tion, producing a much better sample of lint cotton thanwhen ginned with- 
out being cleaned. It consists in the combination of a cylinder, provided 
with an inner circle of longitudinal rods and a central rotary shaft, having 
spirally arranged pins, the latter heating the cotton against the rods and 
carrying it round and round the cylinder until the discharge is reached. 

IMPROVED GATE, 

Daniel Barrett and James P. Quinn, Wilmington, Dl., assignors to said 
Quinn. — This invention belongs to that class of gates that are operated 
from the vehicle or from horseback without dismounting; and it consists 
of a gate guided by rollers and moved by a windlass having long shafts, 
whichareprovided with cranks that may be operated from a carriage or 
from horseback, 
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IMPROVEMENT IN DYEING TARNS AND FABRICS IN ANILINE 
BLACK. 

William J. S. Grawitz, Paris, France. — The novel chemical reactions of 
this invention consist in the concurrent action on aniline oil or on its salts, 
of certain metallic salts and soluble chromates or bichromates of chlorates, 
without the necessity of exposure to air. The action of the metallic salts 
may either precede or follow that of chromates or bichromates, and both 
may be performed with or without the aid of heat. 

IMPROVED CLOTH FINISHING MACHINE, 

Herman Springborn and Christian H, Baush, Holyoke, Mass. — This in- 
vention relates to machines for finishing woolen cloth; and it consists in 
the combination of a perforated steam pipe for directing jets of steam 
against the surface of the cloth as it enters the machine; a rotating brush 
and a plush roller for brushing and finishing the surface of the cloth; a 
heated stationary bed and a roller fitted to the same, for hot-pressing the 
cloth ; a hollow roller, through which passes a current of cold air or water 
for cold pressing; a device for rolling, and also a device for folding, the 
cloth. The object of this invention is to provide a machine that will atone 
operation dampen, brush, hot and cold press, and roll or fold the cloth, or 
perform a part only of these operations, as may be required. 



NEW HOUffliHOLD INVENTIONS. 



IMPROVED HOUSEHOLD PRESS. 

Henry W. Clum, Greenpoint, N. Y.— This invention relates to portable 
presses for expressing juices from fruits and for other similar purposes; 
and it consists of a standard or base piece, which is provided with a clamp 
for attaching it to the table, and upon the upper end of which a ■ disk is 
formed, that is surrounded by a trough or channel that terminates in a 
spout. A yoke is jointed to ears at the sides of the said disk, and is pro- 
vided with a screw, by which the power is applied The advantages claimed 
for this improvement are that the press is, compact, simple, and easily 
manipulated. The base piece elevates it so that a receptacle may be placed 
under the spout for receiving the liquid fiowing from the press . The per- 
forated bottom, supported by the internal rib in the hoop, affords means 
for the escape of liquid from the mass under pressure, and at the same 
time keeps the hoop down to its place. 



IMPROVED DOOR CHECK. 

John Francis, Waco, Texas, — This invention relates to a device for hold- 
ing the door in open position, is readily applied to the door and worked 
without noise or jamming. The invention consists of a holder or knob, 
with recessed front end. attached to the base board, and of a countersunk 
door plate or case provided with a rubber block, that binds on the recessed 
parts of the holder to retain the door in open position. When the door is 
opened the block passes readily over the knob, and is retained by the re- 
cess of the same, so as to hold thereby the door in position. In closing the 
door the elastic block clears readily the recess of the knob by taking hold 
of the door, without requiring a special effort, forming thus a neat, simple, 
and reliable door-holding device. 

IMPROVED STOVE. 

Charles Lyman, Clarinda, Iowa.— The sheetiron body of this stove, to- 
gether with the end pieces, form an elliptical drum, in which, between the 
end pieces, is placed a sheet of ironthatis Dent into a semi-elliptical form, 
between which and the body there is a fine, A firepot is arranged in the 
semi-elliptical part upon a plate that extends from one end piece of the 
stove to the other. The gate is provided with a number of tubular projec- 
tions, which stir the fire and break up the clinker as the grate is moved. 
The stove may be filled either at the side or top, and the fire may be ad- 
justed by poking it above the grate, between the fingers at the lower side 
of the pieces at the end of the firepot, 

IMPROVED LAMP. 

Nicholas F. Eigby,Winfield, Kan.— This invention consists in an open 
oil cup or chamber, attached underneath the font, being connected thereto 
by a descending tube with valve opened from the top of the font, the valve 
being so arranged as to close the exit tube when the font is filled, and open 
the same when the font is closed. The invention is based on the same 
general principles of the vacuum font as the German student's lamp, but 
is capable of being used as a bracket or stand lamp, chandelier, etc., sup- 
plying as many burners as desired with oil in regular and reliable manner, 

IMPROVED ADJUSTABLE ROCKING CHAIR. 

James E. Brumby, Marietta, Ga.— The object of this invention is to pro- 
duce a chair which is strong and durable, and which may be readily ad- 
justed to different positions, and folded together for storage or shipment. 
The chair is put into position for use by holding down the back end of the 
rockers and taking hold of the top of the back and raising it into the de- 
sired position. To place it in a reclining position the bottom is raised, 
which, by means of a cord, also raises a ratchet bar, and the back pressed 
down until it is in position, 

IMPROVED IRONING APPARATUS, 

Henry Monk, Troy, N. Y,— This invention relates to an improvement in 
the class of machines in which the article to be ironed is attached to a table 
that is adapted to slide beneath a heated roll or rolls. It also consists in a 
novel method of fastening the shirts to be ironed, and in an arrangement 
of gearing for driving the rolls and tables. The shirt is arranged at the 
opposite end of the machine, so that when the first one is discharged from 
the rolls, the second one is ready to be operated upon, and is introduced 
under the rolls while the machine is running in the reverse direction. 
Shirts are thus introduced into the machine first at one end and then at the 
other, in alternation. 

IMPROVED ROTARY CHURN. 

Lars Budahl, Spring Grove (Ricef ord P, O), Minn. — This invention con- 
sists in the combination of a rod, a bar or plate, a lever, and a slotted 
catch with the churn body and the cover; in the combination of a hook 
with the detachable dasher, and with the dasher shaft, and in the frame 
made in two parts to adapt it to receive and hold the pivots and dasher 
shaft of the chum. The object of this invention ie to furnish an improved 
apparatus, which shall be so constructed as to enable the churning to be 
done easily and quickly, and which shall be convenient in use. 

IMPROVED FAN ATTACHMENT FOR ROCKING CHAIRS, ETC, 

Charles Krauss, Chicago, 111.— The object of this invention is to furnish 
an improved fan attachment for chairs, rocking-chairs, cradles, and tables, 
which shall be so constructed as to be operated by the movement of the 
said chair or cradle while being rocked. A step and clamp, adjustable 
with each other, adapt the apparatus to be attached to a chair or cradle; 
and a combination of parts with a supporting bar enables the apparatus to 
be attached adjustably to a chair, rocking-chair, cradle, or table. 

IMPROVED CLOTHES LINE HOLDER. 

Eichard Eaby, Jr., Loudonville, O.— The object of this invention is to 
provide a clothes line holder which is capable of supporting a great length 
of line, which may be folded compactly together, and which is strong and 
durable. The advantages claimed for this holder are that it is simple and 
mexpensive, and is capable of spreading a great length of line, 

IMPROVED LOCK FOR DOORS. 

Elam Wike, Dayton, O.— This invention has reference to an improved 
burglar-prcof door lock which locks the latch on throwing the key bolt, 
and the latch key and key bolt on throwing the night bolt, forming thus a 
superior safety door lock that cannot be tampered with from the outside, 
as the key cannot be pushed in, or a skeleton key inserted, or any one of 
the bolts opened. The night bolt cannot he thrown except when the key 
bolt is thrown, which forms a useful feature, as it prevents children from 
using the night bolt and locking the door when the same is not required 
to be locked. Thus a safety lock of simple construction is fmnished, 
which is capable of producing a number of checks or safeguards by only 
two motions, namely, by the throwing of the key and of the night bolt. 

IMPROVED FIRE ESCAPE. 

Isaac H. Allen, Black Creek, Ontario, Canada.— This invention has rela- 
tion to ladders which are especially designed for enabling persons to 
escape from the upper stories of burning buildings; and the nature of the 
invention consists in a fiexible or folding ladder in which the rounds or 
foot rests are secured to strips of webbing woven in such manner that it 
affords proper strength and durability at points where the rounds pass 
through it. Studs or arms are fixed into the ends of the rounds for the 
purposejpf enabling them to stand off from the wall far enough to afford 
a good foothold to a person ascending or descending. 

IMPROVED KNOB FASTENER. 

Oscar Mayo, Evanston, Dl. — This invention consists in a latch that is 
pivoted to the door, and is provided with a perforated ear that engages a 
a screw that projects from the socket of the knob and prevents the. knob 
from being turned. The device is quickly and easily applied, it being only 
necessary to remove the screw that ordinarily holds the knob in the spin- 
dle and replace it by a screw having an elongated head, and to screw the 
latch to the door in the proper position. 

IMPROVED STEAM DISH CLEANER. 
Gen. Don C. Buell, Paradise, Ky. — This apparatus is designed for use in 
hotels and large restaurants, etc., and consists of a large zinc-lined case or 
box provided with revolving and removable racks for receiving or holding 
various kinds of articles of tableware, such as plates, soup-tureens, cups, 
saucers, spoons, knives, forks, etc. Pipes connect with the case and with 
perforated tubes arranged within the case In such manner that steam, hot 
water, or air may be impelled with great force, in the form of jets, upon 
the articles to be cleaned, while the latter are being revolved. The steam 
and hot water quickly remove the grease and other adhering foreign mat- 
ter, and the blast of hot air subsequently admitted as quickly dries the 
articles. The racks holding the latter are then detached and the articles 
removed to make room for others requiring to be cleansed. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion. 



The Complete Practical Machinist, by Joshua Rose, 
price $2.50. Address Joshua Rose, P. O. Box 5546, N. Y. 

For sale cheap.— Carrd Ice Machine, J^ ton capacity; 
used this season only. Address Enterprise Ice Com 
pany, Selma, Alabama. 

Wanted— Agent to sell State Bights. S. E. Pay, 
Peoria, 111. 

Will take the Agency of or Manufacture on royalty 
for an old established trade, some patented kitchen fur- 
nishing or hardware article. W. C. Seavey & Co., 
Chicago, 111. 

Inventors— Send 25 cts. for " Journal of Invention," 
one year. Burke & Fraser, publishers, 37 Park Row, N.Y. 

Split-Pulleys and Split-Collars of same price, strength 
and appearance as Whole-Pulleys and Whole-Collars. 
Ti)Cum&Son, Drinker St., below U7 North Second St., 
Philadelphia, Pa . 

Skinner Portable Engine Improved, 2 1-2 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

Emery Grinders, Emery Wheels, Best and Cheapest, 
Hardened surfaces planed or turned to order. Awarded 
Medal and Diploma by Centennial Commission. Address 
American Twist Drill Co., Woonsocket, R. I. 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co . now running; 8 years' constant 
use prove them stronger and more durable than wrought 
iron. See advertisement, page 142 . 

Machine Diamonds. J. Dickinson, 64 Nassau St, N, T. 

Best Pulleys and Couplings made; secured to shafts 
without keys, set-screws, bolts, or pins. Send for cata- 
logue. Taper Sleeve Pulley Works, Erie, Pa. 

Wanted— A small Tramway Locomotive. Address 
E. B. Seeley, Bowling Green, Ky. 

For Sale— Engines, etc. One 10 x 16 portable, two 11 
X 16 stationaries (one adjustable cut-off), one 7 x 12 farm 
engine ; one 30 inch portable grist mill and bolt ; three 
sets sawmill head blocks. All new, flrst-class, and 
cheap. Address T. L. Clark, Mt. Vernon, Ohio. 

600 New and Second-hand Portable and Stationary 
Engines and Boilers, Saw Mills, Woodworking Machines, 
Grist Mifls, Lathes, Planers, Machine Tools, Yachts and 
Yacht Engines, Water Wheels, Steam Pumps, etc., etc., 
fully described in our No. 12 list, with prices annexed. 
Send stamp for copy, stating fully just what is wanted. 
Forsaith & Co ., Machine dealers, Manchester, N. H . 

For Solid Wrought Iron Beams, etc., eee advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

John T. Noye & Son, Buffalo, N. Y., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.'s Bolting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co.,Bridgeton,N. J. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send 
for prices. Bailey, Farrell & Co., Pittsburgh, Pa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
E.Lyon & Co., 470 Grand St., N. Y. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard* Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 3S Park Row, N. Y. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

Reliable information given on all subjects relating to 
Mechanics, Hydraulics, Pneumatics, Steam Engines, and 
Boilers, by A. F. Nagle, M.E.. Providence. R. I. 




(1) E. A. G. asks: What is the number of 

strings used in common pianos, also the size and mate- 
rial from which the wire is made? A. There are gener- 
ally three strings for each note, some of the lower notes 
having two or one. The strings are made of steel wire, 
and some of them are wound with fine copper or iron 
wire. 

(3) T. & D. say: We have built a steam 

yacht, and are greatly disappointed in her speed. We 
want her to go at least 10 or 13 miles an hour. The hull 
of boat is 31' in length, Q]^^ beam, depth in center S%'. 
We have a horizontal returned flue boiler 5" long, 30' in 
diameter. Number of flues 44, 2 inches diameter, flrebox 
width26", height 18", length of grate 19". We have 
an upright engine 5 s 5. We have an eagle wing pro- 
peller 28" S}4' pitch, and with a steam pressure of 120 
lbs., 210 revolutions per, minute, we gained 5 miles an 
hour. We can gain a greater speed by using a different 
propeller. A. We judge from your account that the 
machinery is not sufiiciently powerful to obtain the 
speed you desire— as the propellers you have used seem 
to have worked with a very moderate slip, if, as we un- 
derstand you, the speed was estimated when running 
against the current. 

(3) D. E. S. asks how to make nitro-gly- 

cerin? A. To a mixture of nitric and sulphuric acids, 
successively add small quantities of glycerin. The 
nitro-glycerin falls to the bottom of the vessel. Acids 
of the purest quality should be used, and the introduc- 
tion of foreign matters carefully avoided, otherwise 
slow decomposition may occur, which will result in 
spontaneous explosion. 

(4) P. E. D. asks how to bleach Panama 

hats? Also how to dye felt hats black? A. To bleach 
Panama hats, wash the goods clean, and while slightly 
damp, expose to the fumes of burning sulphur in a 
closed vessel. To color one dozen hats, take 12 lbs. log- 
wood, 1 lb. sulphate of iron, and % lb, verdigris. Di- 
gest the logwood for some time. Add the sulphate of 
Ton and the verdigris. Dip the hats in the bath several 
' i aes and hang in the open air. By the peroxydisement 



of the iron with the atmospheric oxygen the hats will 
be more completely blackened. When fully dried wash 
thoroughly in running water. 

(5) E. C. P. asks for a recipe for dyeing 
woolen pants black? A. To dye black, allow 1 lb, of 
logwood to each lb. of goods to be dyed. Soak the log- 
wood over night in soft water, then boil it an hour, and 
strain the water in which it is boiled. For each lb. of 
logwood, dissolve 1 ounce of blue vitriol in warm wa- 
ter sufficient to wet the goods. Saturate the goods in 
this and then immerse in the logwood dye. Drain the 
goods and dry in the shade. When dry set the color by 
putting them into hot water in which has been dissolved 
a teacupf ul of salt to three gallons of water. Let the 
goods remain in until cold, then dry, without wring- 
ing out. 

(6) C. W. W. says : 1 have been using 

plaster of Paris moulds for casting small objects in fu- 
sible metal. I find that the upper part of moulds does 
not fill as perfectly as the lower part, and that the metal 
becomes agitated even when the moisture is thoroughly 
excluded from the mould. A. See article on casting in 
fusible metal on p. 272, No. 17 of the Scientific Ameri- 
can" Supplement. If the alloy is of low fusibility the 
mould should be sufficiently heated at the time of pour- 
ing in the metal to prevent too rapid cooling. If the 
mould is double, care should be taken to provide a suf- 
ficient number of air vents. The agitation is due to the 
escape of steam from the mould. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated : 

E, F. G.— It is mostly iron pyrites with a little copper, 
but may contain more valuable metals.— S. M. S.— An- 
swered August 11, p. 92.— C. A. C— The shining scales 
are mica — a mineral consisting of silica, alumina, and 
potash. The other fragment appears to be a variety of 
serpentine — composed of silica, magnesia, and water.— 
Dr. M. P. — We could not well give an opinion as to 
the proper proportions of assay flux for the ore without 
having seen it. By following the rules you can best de- 
termine this for yourself by experiment.— W. T. J. — No. 
1 is mica schist. No. 2 contains mica, felspar, quartz, 
and epidote (red)- a silicate of iron and manganese. 



COMMUNICATIONS B£C£IV£D. 

The Editor of the Scientific American acknowledges, 
with much pleasure, the receipt of original papers and 
contributions upon the following subjects: 

OntheManofWarof the Future. ByG.V. 

On a Prehistoric Stone Wall. By J. C. W. 

On the Axial Motion of the Earth. By J. P., 

On the Po&tage Cancellation Problem. By H. P. S. 

On the Adiabatic Curve. By R. A. 

On a Curious Appearance of Aniline Bed. By W. 
J. W. 

On the Medicinal Uses of Chalk. By T. C. T. 

On a Problem of Circles and Lines. By J. M. E. 

On Geometrical Problems. ByK. N. H. 

On Bees and Hives. By Mrs. L. E. C. 

On Leaks in Gas Pipes. ByM. A. J. 

On Curving a Base Ball. By T. E. H. 
Also inquiries and answers from the following: 

A. H. P.— E. B. E.— A. L. E.— F. B. S.—J. L. S.— 

W. D. S.— J. O.G. 



HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inqmries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas- 
ure in answering hriefiy by mail, if the writer's address 
is given. 

Hundreds of inquiries analogous to the following 
are sent: " Who makes machines for cutting veneers? 
Who publishes books on torpedoes and explosives? 
Who makes or sells lubricants for heavy machinery?" 
All such personal inquiries are printed, as will be 
observed, in the column of "Business and Personal,'' 
which is specially set apart for that purpose, subject 
to the charge mentioned at the head of that column. 
Almost any desired information can in this way be 
expeditiously obtained. 



OFFICIAL. 

INDEX OF FnVENTIONS 

POK WHICH 

Letters Patent of tbe United States were 
Oranted In the AVeek Ending 

July 24, 1877, 

AND KACH BEARING THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent in the annexed lisf , 
including both the specifications and drawings, will be 
furnished from this office for one dollar. In ordering, 
please state the number and dato of the patent desired, 
and remit to Munn & Co., 37 Park Row, New York city. 



Adding machine, M. M. Smith 193,425 

Alkali, process, etc ., Hall & Hine 193,330 

Animal trap, C. M. Orton 193,419 

Auger, D. B. Henderson 193,406 

Bag holder, J. G. Shurtz 198,351 

Baggage check, H. A. Deralsmes 193,441 

Bale tie, E. Wilson 193,361 

Bed bottom, J. I. Spencer 193,561 

Beehive, E. Molnturfr 193,317 

Beer preserver, A. Redman ; 192.550 

Binder for books. H . H. Edwards (r) 7,816 

Binder, temporary, P. England 193,442 

Boat, canal, W. P. Pest 193,402 

Boats, propelling, J . H . Hetzler 193,511 

Boiler feeder, R. Garstang 193,502 

Book and cover, J. B. &H.H. Edwards 193,494 



Boot and shoe machine, H. G. Thompson 193,466 

Boot and shoe machine, J. W. Hatch 193,446 

Boot and shoe mechanism. Hatch & Thompson . . 193,445 

Boot and shoe machine, J. Keats 193,517 

Bottle for blacking, S. S. Newton 193.381 

Box and book shelf, D. Lathrop 193,839 

Braid rolls, clasp for, J. Cookcroft 193,487 

Bridle, C. H. Williams 193,584 

Broiler and toaster, A. C. Bolton 193,393 

Brush, J. Kistler 198,519 

Buggy, J. H. Farrell 193,497 

Building blocks, J. Thompson 193,672 

Burglar alarm, I. B. Woodruff 193,390 

Butter firkin, A. Pope 193,549 

Buttons, L. Millaux 198,637 

Can.and carrier, I. S. CoflBn 198,321 

Canfor paints, H. H. Hull 193,408 

Cans for petroleum, B. Waters 193,387 

Candle stamp, I. Lavenson 193,372 

Cap, M. Marks (r) 7.807, 7,808 

Car brake, A. Winston 193,435 

Car coupling, T. D. Baldwin 193,471 

Carcoupling. E. B. iVlcCarty 193,531 

Car starter, C. H. Thompson 193,356 

Carbureting gas, C. A. Sirie 193,561 

Carding engine, G. E. Taf t 193,571 

Carriage, S . Gibson 193,444 

Cartridge, blasting, P . Castellanos 193,483, 198,483 

Cartridges, J. D. 'Wilkinson 193,484 

Cartridges, J. Lee 193,524 

Caster, S. E. Bauder 193,473 

Chain link, E. Nortemann 193,543 

Chair, J. White 193,483 

Chuck, A. B. Smith 198,424 

Churn, Brown and Roberts 193,478 

Chum, J. Harris 193,332 

Churn, H. G. Fongeu..., 193,403 

Churn, W . Knaggs 193,450 

Cigar machine, C. H. Schneider 193,463 

Clasp, G. H. Leonard 193,337 

Clock, I. B. Woodruff 193,391 

Clothes pounder, B. R. Kenyon 193,518 

Clothes pounder, G L. Fisher 192,499 

Coal box, C. Hymers 193,336 

Cock, C. H. Scofleld .• 193,556 

Cotree cleaner, P. McAuliffe 193,416 

Collar box and toy bank, H. N. Parker 198,420 

Compasses, B. S. Ritchie 193,562 

Cooking utensil, Clark & Wells 193,488 

Copying press, B. QUI 193,404 

Copying press, J. A. Powlett 198,346 

Corn stalk cutting Implement, J . Wahner 193,579 

Corset, G. L. Du Laney 193,491 

Cottongins,W. O. Watson 198,580 

Cultivator, C. McGee 193.632 

Dental drill, B. Osmond 193,456 

Dental engines, B. Telle 193,439 

Desk, school, J. R. Payne 193,459 

Draft equalizer, R. Hoadley 193,513 

Draw pull, W. A. Wright 193,587 

Drum and stove, L. R. Houchens 193,335 

Egg beater, L. Eberhart 198,498 

Blectro-ma^netic motor, A. Shedlock 193.385 

Engravers' routing machine, v. & J. Royle. Jr 193,555 

Evaporating pan, J. W. Miller 193,589 

Exercising machine, J. P. Marsh 193,528 

Exploding mining powders, P. Castellanos : . . . 193,485 

Fan, J. Miller 193,879 

Faucet, W. B. Tweedle 193,430 

Fence barb, wire, H. B Scutt 198,557 

Fence, barbed, G. G. Hunt 193,370 

Filtering and cooling apparatus, J. W. Webb 193,432 

Fire and burglar alarm. Coming & Reid 198,588 

Firearm,!'. W. Tiesing 198,574 

Firearm, Forehand & Wadsworth 193,367 

Fire escape, I. D. Cross 193,489 

Fire escape, J. F. Green 193,506 

Fire escape ladder, H. B . Walbridge 198,431 

Fireplace, O. F. & O. C. Mehurin 193,341 

Fire place grates, F. S. Bissell 193,473 

Fish plates, railroad. Weed & Messinger 193,388 

Flood gate and fence, A. Watson 193,358 

Furniture, J. A. Whitaker . 193,359 

Fuse, percussion, E. H. Plumacher 193,345 

Game apparatus, J . F. Spence 193,427 

Gas apparatus, W. S. Hill 193,407 

Gas torch, E. L. Megill 193,535 

Gas apparatus, W. M. Cosh 193,897 

Gate, A. T. & A. D. McComb.. 193,530 

Gate fastening, C. P. Snow 193,565 

Gate hanger, N. H. Sherrill 193,569 

Glassware, G. W. Blair 193,314 

Glassware, W. Buttlear 193,317 

Governor for steam engines, P. Carriere 198,481 

Governor, gas, C. W. Isbell .' 193,515 

Governor, gas, Plass & McManus 193,548 

Graintally, etc., A. C. Lintz 163,414 

Grate back, W. A. Holbrook 193,614 

Grinding machine, J. M. Poole (r) 7,809 

Grinding paper knives, Worcester & Prentice 193,437 

Guide board, 0. T. Hart 193,406 

Gymnastic Instrument, C. Klemm 193,449 

Hair crimper, J. Leeming 193,413 

Hame, M. Turley 193,675 

Hame terret, B. C. Smith 193,564 

Harvester, G. & L. Sweet 198,3.15 

Hay elevator, J, L, Malcolm 193,416 

Hides, tanning, F. Knapp 193,521 

Hides and skins, B, F. Larrabee 193,412 

Hog trap, T. C.&H.V. Weaver 193,468 

Hoisting apparatus, W. Hawkins 193,333 

Hook for chandeliers, G. W. Woodward 198,585 

Horse hay rake, H. 0. Telle 193.578 

Hose nozzle, Koegler & NicoU 193,522 

Hot air furnace, A. J. Robinson 193,563 

Hydraulic elevator, G. Ball 198,392 

Ice creeper, F. Leuthy 193,452 

Ice instrument, B. Burgin 193.479 

Incubator, T. M. Davis 193,490 

Injector for boilers, W. Sellers (r) 193,816 

Insect destroyer, P. J. McDonald 193,417 

Iron and steel manufacture, J . Reese 193,561 

Iron scrap, converting, A. J. Moxham 193,549 

Ironware, enameling, Quinby & Whiting 193,422 

Key, W. H. Taylor 193,569 

Lamp rest, Clark & Kintz 198,488 

Lamps, D. G. Mark 193,376 

Lamps, Lewars & Klaitz 193,625 

Last, J. T. Poole 193.421 

Leather- punching apparatus, W. P. Willoughby. 193,583 

Leg, artificial, C. Collins 193,396 

Life buoy, etc., G. Drevar 198.865 

Lightning rod, L. Adams 198,469 

Lock, T. Fox 193,500 

Lock, Overmyer & Huston 193,544 

Locomotive engines, fire box, H. E. Woods 198,586 

Lubricator, B. McHugh 193,533 

Mashrake,A. L Guthrie 198,607 

Mattress box, J. H. Gallagher 193,601 

Medicinal compound, Fixmer & Janssen 193,336 

Millstone dressing. S. Ross 198,554 

Mining shaft indicator, C. O. Richardson 193.462 

MoIdlDK match plate, T. F. Hammer • 193,508 



Moulding tool, J. H. Lewis 

Mowing machine, H. L. Hopkins 

Nail plate feeder, Tyrrell & Evans 

Navigation of, W. B. Johns 

Oil well machinery, F. A. Segerdahl 

Oven, Wilson & Ahlenius 

Ozone generator, H. Spendelow .- 

Packing for piston rods, J. Byers. 

Paper clip, E. J. Wright 

Paper envelope machine, B. J. Frost 

Paper, lining, C. L. Crum 

Paper maker's save-all, R. A. Morton 

Partition, G. W. Tripp 

Pavement, E. Jacques . 

Pegging jack, C. M. Sparhawk 

Pencil sharpener. G. H. Park 

Piano action, J. W. Evans 

Piano action, J. D. Billot 

Pinchers, M. M. Pettes 

Pin machine, A. R. Sprout 

Planing machines. E . D. Barrett 

Planter, corn, J . Feldmier 

Planter, corn, G. B. Lynch 

Planter, corn, W. M. Steel 

Plotting table, engineer's, A. R. Crandall 

Plow, cultivator, Bennett & Height 

Plow, snow, G. Royal 

Pneumatic signal, F. Boyd 

Potato digger, J. Norton 

Preserving food, J. Harvey 

Printers' lead shaver, Blomgren & Hawkinson . . . 

Printing machine, H. Montgomery 

Printing presses, J. A. Carruth 

Pumping apparatus, C. Laburthe 

Quartz-crushing machine, H. Gebhardt 

Radiators, J. N. Matlock 

Railroad switch, McMahan & Cralk 

Railway frog, B. H. Bryant 

Refrigerator, R. H . Lucas 

Refrigerator, G. F. Smith 

Refrigerator car, J . Tiflany 

Rock drill hole cleaner, G.. F. Gass 

Rotary engine, G. Lilly 

Sad iron holder, R. Lanstrom 

Sand pump, reel, D. C. Brawley 198,894, 

Sand pump reel, W. H. H. Morris 

Saw-fllin g machine. A. S. Bastham 

Saw teeth, machine for setting, R. Heunsch 

Sawing machine, J. A. Chandler 

Scales, A. TurnbuU 

Scarf, E. Peltz 

Scarf retainer, J. A. Bshleman 

Seal, H. Clarke 

Sewage tanks, B. Gettman 

Sewing machine, F. H . Brown 

Se\7ing machine, Keats & Clark (r) 

Sewing machine attachment, H. Lombard . ". . . — 

Shade roller, A. M. Smith 

Show box, R. Dreyfus 

Showcase, J. Hey 

Shutter worker, J. Aborn 

Sirup, etc.,H. L. Bowker 

Skirt supporter, L. S. Weed , 

Slate, 0. C. Shepherd 

Sled, H. F. Morton 

Sleigh knee, A. A. Abbott etal. Cr) 

Sole machine, S. Henshall 

Sole edges, G. F. Bead 

Spark arrester, F. M. Stevens (r) ....7,810, 

Spelter retorts, B. H. Richter 

Spinning machine spindle, L. Cheetham (r) 

Spinning wheel, J. A. & B. S. Smith 

Springs, clip, B. M. Simmons 

Spur, A. Mills 

Stage scenery, H. F. parsons 

Steam boiler, J . Gates 

Steam boiler, W. R. Michener 

Steam generator, W. Lowe 

Stirrup, C. B. Wallin 

Stove, A. J. Baker 

Stove, F. Morandi 

Stove pipe thimble, T. Shuman 

Sugar, L. H. Witte 

Syringe, C. B. Griswold 

Tanning, F. Knapp 

Tanning, J. Foley 

Thill, adjustable, S. Gllzlnger i 

Thill.R.C. Millings 

Thra-shing machines, E. J. Clanton 

Ticket holder, Pinney and Hodge 

Tobacco, plug, E R. Heam 

Toy, W.S. Reed ■. 

Traveling bag, A. L. Krick 

Truck and skid, T. JjOring 

Truck, car, G. Crompton 

Truck, H. R. Ferris 

Vacuum pans, D. B. Cobb 

Valve and gear, G. F. Blake (r) 

Talve, I. Munden 

Valve, T. Poore 

Valve gear, F. L. Jones (r) 

Valve gear, Davis & White r. . 

Valve, E. B . Kunkle 

Valve, T. Shaw 

Vinegar generator, Blsenbeis & Nau 

Vulcanized fiber, W. Courtenay 193,322, 

Wash stand, C. C. Hall 

Washing board, Taylor & Baker 

Washing machine, Cady & Wolfe 

Watches. H. Abbott 

Water closet, F. B. Kernochan 

Water wheel, J. S. Ladow 

Welding tubing, H. C. Bvans 

Well boring apparatus, C . H. Robinson 

Well check valve, W. J. SherrifT 

Well-pumping apparatus, J . B. Nale 

Whiffletree, J. Irvine (r) 

Whip.G. B.& S. D. Ely 

Whip socket, M. S. Tarkington 

Wick raiser, W. N. Weeden 

Windlass, G. M. Patten 

Windmill, D. C. Stover 

Window screen, G. & P. H. Saxton 

Woodworking machine, C. J. Hardee 

Wrench, J. H. Snyder 

Writing case, D. Lothrop 

Yoke, horse, J. Boyer 



193,373 
198,448 
198,677 
198,516 
198,423 
198,360 
193,386 
198,318 
198,389 
198,327 
193,864 
193,344 
193,578 
193.409 
198,853 
193,645 
193,325 
198,496 
198,547 
193,428 
198,313 
193,498 
193,637 
193,465 
198,898 
193,362 
193,384 
193,474 
193,512 
193,509 
193,315 
193,538 
193,482 
193,371 
193,503 
193,529 
193,534 
193,363 
193,375 
198,563 
198,8,57 
193,328 
193,338 
193.451 
198,476 
193.418 
193,492 
193,612 
198.395 
193.576 
193.546 
193,496 
193,820 
193,504 
193,477 

7.806 
193,453 
198,426 
193,866 
193,834 
193,311 
193,476 
193,582 
193.464 
193.380 

7,812 
193,447 
193,347 

7,811 
r3,46l 

7,814 
193,562 
193,352 
193,342 
193,467 
193,329 
198,878 
193,526 
198,467 
198,470 
193,343 
198,560 
198,486 
193,868 
193,520 
198,443 
198,505 
193;536 
198,319 
193,382 
193,510 
193,460 
198,528 
198,374 
193,439 
198.401 
193,488 

7,813 
198,455 
198,388 

7,805 
193,440 
193,411 
198,668 
193,324 
193,328 
193.869 
193,570 
198,480 
193,312 
193.410 
193,454 
193,400 
193,348 
193,8')0 
193,541 

7,804 
193,399 
198,568 
193,581 
193,468 
198,354 
193,349 
193,381 
193,566 
198,340 
193,816 



DESIGNS PATENTED, 
10,102tol0,107.— Carpets.— J. Fisher, New York city. 
10,108.— OiOAB Box.— S. Lowenthal, Cincinnati, Ohio. 
10,109to 10,120. —Cakpets.—E. J. Ney, Lowell, Mass. 
10,121.— PrCTUKE Frame.- L. Pattberg. Jersey oity,N.J. 
10,122.— Butter Coolers. —B.T. Steinhardt, New York 

city. 
10,123 to 10,128.— Carpets.— C. W. Swapp, Lowell, Mass. 
10,129.— Heating Stoves.— J. A. Lawson, Troy, N. Y. 
10,130.— Card Basket.— P. Rosenbaoh, Brooklyn, N .Y. 



f A copy of anyone of the above patents may be had by 
remitting one dollar to Munn & Co., 37 Park Row, New 
York city .J 
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Inside Patre, each iusertion . - .7S cents a line. 
Buck Page, eacli iuHcrtion- - - - $1.00 a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Friday morning to appear in n£xt issue. 



PATENTS AT 

AUCTION. 

Regular Monthly Sales the first week of each month. 
For terms, etc., address GEO. W. KEELER, Auctioneer, 
53 and 65 Liberty Street, New York. 

YALE VERTICAL MILL 

Iron Frame,* French Burr; Self -oiling; 
Self-feeding; Adjustable-balanced; Long 
Bearings. Cheapest, 
best arranged, best 
finished, andforquiili- 
j,ty and quantity ground 
lino superior. Send for 
Circular. , 





FOR SALE. 
3 Light 20 in. llomon 
Vertiail Mills, $110.00 
each. 1 Heavy 20 in. Homon Vertical Mill, $i«0.00. 

YAI.E IRON WORKS, New Haven, Couu, 

SECOND-HAND SCROLL SAWSi 

1 Barnes 5130 Saw, good as new $23 00 

1 Fleetwood ^5 Saw, good as new IQ 00 

1 Fleetwood $15 Saw, new 1400 

New illustrated catalogue, elegant designs. 

L. H. KUSSEi.1-. SStratford, Conn. 



SWARTHMORE COLLEGE. 

SCIENTIFIC DEPARTMENT. 

Full courses in Civil and Mechanical Engineering, 
Chemistry, riiysica, etc. For catalogue, address BDWD. 
H. MaGILL, President, Swarthmore, Del. Co., Pa. 

1 A TIIPC! can make $5 a day in their own city or town. 
bAUlLO Address Ellis Man'f'g Co., Waltham, Mass. 

BVi^DE TO^RDER. 

Special Machinory, Tools, Models, & Pat'd Articles. A. A. 
Pool & Co., 65 K. K. Ave., Market St. Sta., Newark, N. J. 

Baker Rotary Pressure Blowei 

(FORCED BLAST ) 

Warranted superior to anj 
other. 

WILBEAEAM BROS. 

2S18 Frankford Ave. 

Philadelphia. 




CIVIL AND MECHANICAL ENGINEERING AT THE 
lUtiRKPlap^r Polytechnic Institute, Troy, N. Y, 

Instruction very practical. Advantages unsurpassed in 
this country. Graduates obtain excellent positions. Re- 
opens Sept. 13th. For the Annual Register, containing 
Improved Course of Study, and full particulars, address 
PitOF. WM. L. ADAMS, Director. 



A r^li^VrCl WANTED. 
ilVjrJi\ Ik5, Fornartic 



. _ _ _ _ particulars address 

WILSON SEWfNG i>lAClIINE CO., 

8^9 iJi'oaiUvay, New Yoi-k city, 

New Orleans, I^a. Clilcago, III. 

Or San FrauciHCO, Cal. 

PIONEER IRON VTORKS, 

Nos. 149 to la'} Wil- 
liam St., BROOK- 
LYN, N. Y. 
Manufacturers of 

the A, LINDELOP 

Patent Steam 
ROAD ROLLER 

and Tractiox En- 
. GINK All kinds of 
.^Paving Machinery. 
Machinery for 
Sugar Houses and 
Plantations a Spe- 
cialty. 




MEN 



WANTED to ""11 eooda to MmcniNTB. j,- 
PEDDLING from house to bois( 



$85 a month. 



EirENHts Pirn 



Qbkk.'* Citt Gi..ASfl b luMP Wobkb, CinciDuati, Ohio. 



^ ^ ^ IRON 

Beams & Girders 



THE UNION IRON" MILLS, Pittsburgh, Pa., Manu- 
facturers of improved wrought iron Reams and 
Girders (patented). 

Thegreat fall which has taken place in the prices of 
Iron, and especiallyin Beams used in the construction 
of FIRE PROOF BUILDINGS, induces us to call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; and by reference to pages52&54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of fire proof buildings— 'J"HE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided, and the serious losses and in- 
terruption to business caused by Are; these and like con- 
siderations fully Justify any additional first cost. It is 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, that in many cases the latter would be adopted. 
We shall be pleased to furnish estimates for all the Beams 
cauplete, for any specific structure, sothat the difference 
incostmay at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



THE NEW GERMAN PATENT LAW. 

Being the Full Text of the New Law for Patents, passed 
July 1st. 1877, covering all the States of the German 
Empire, Contained in Scientific American Surpi-K- 
MEXT No. 80. Price 10 cents. To be had at this office 
iind of all newsdealers. 

PI ACCnil TRC Beat in use. Send for circular. 
ULftOO UlLLnOi CODY&RUTHVEN, Cincinnati. 



BRADFORD MILL CO. 

Successor! to J aa. Bradford it Co. 
MANUFACTUKER8 OF 

Frencli Buhr Millstones, 
Portable Corn & Flour Mills, 

Smut Machines, etc. 
Also, dealerg ID Bolting Cloths kd4 

Geaer&l Mill FurDiabiog. 

OfflCB&Pactory,lB8W.2d8t, 

CIIVC^IKKA'I'I, O, 

J.R.Stuwan.i're*. W.R.Dunlap.Sec. 

(C/'PklCJS-IilBTSSENT ON APPLICATION. 

WATER SUPPLY ENGlNE^mNft. 

By J. T. Faxxing.C E. Complete Practical Treatise; 
MO pages; 125 Tables: 180 illustrations. I'rice $6.00. 
D. VAN NOSTRAND, Publisher, 23 Murray St., N. Y. 
*♦* Copies sent free py mail ou receipt of price. 




DUC'S SPHERICAL ELEVATOR BUCKET. 

OVER '.iU.OOO AlrKEAUY SOLD. 

Endorsed by the leading millers and manufacturers In the country. No corners to 
CATCH ; requires less power to run ; will throw clean every time ; made of the best char- 
coal stamping iron, and positively indestructible; cost about the same as tin or sheet iron 
square buckets. Ask your nearest Mill Furnishing House or Millwright for them. 
Samples f urnialied. Address 

T. F. ROWL.A1VO, Sole Manufacturer, 

Brooklyn, E. D., New York. 




N. F. BURNHAM'S 

1874 

WATER WHEEL 

Is declared the *'9taiiclai'<l turbine," 

by over fiOO personswho boughtanduse 

them with pai-r and full gate open. 

Pamphlets Free. 

N. F. BUUXUAM, York, Pa, 

Pond^s Tools 

Engine IjUtlies, Planers, l>rill!^, Arc. 

Send for Catalogue. DA VID W. POND, Successor to 
LUCIU.S W. POND. Worcester, Itlass. 




^^ B^H ■ ^^ ■ SAFKII HOISTING 

^/^l^ Machinery 

OTIS BROS. & CO., No. M8 Broadway. New York. 



O 077 a week to Agents. JIO Out/it Free, 
H on P. O. VICKBRY, Augusta Maine. 



Blake's Patent Stone & Ore Crusher. 




NEW PATTERNS, with important im- 
portant improvements, and iibundunt 
strength. This is the only machine used 
by the principal Mcxicipal, Hailr»aij 
and Mining Corj'orattoxs and Con- 
TRACTOKS in the United States and 
foreign countries, for breaking hard and 
brittle substances TO ANV size. Send 
for circular. Address, 
Rlake CuiTSiiKit 'o., NewHaven,Ct 



THE DRIVEN WELL. 

Town and County privileges for making Di'ivnn 
Wells and selling Licenses under the established 
Ainoi'iean Driven Well Palrul, leased by the year 
to responsible parties, by 

WM. O. ANDREWS & BRO., 

NEW YORK 



The Georee Place Machinery Agency 

Maclilnery of Every Dei^cripiion. 

121 Chambers and 103 Reade Streets, New York. 



AIR COMPRESSORS 

FOR ALL PURPOSES. 
A SfECIALTY of UBArV PltESSUItES. 

the norwalk iron works co., 

South Nokwalk, Conn. 



$1200 



^nlui^. RalesDiea waotedtoiiellour 
Staple Goods to dealers. No [leddling. 
Kspeii(*Lf*paid. Permanent em [iloy- 
nieiu. address S. A. GRANT & CO, 
2, 4, 6 & 8 Home St., CiuciuQati, O. 



WANTED a^ 

VT Mound Ci 



Salesmen to sell to Merchants, $90 Sa\- 
ary andexpeiist'S paid to acceptable men. 
"ty Manufacturing Co., St. Lauis.Mo. 



T^ /X l^T^^^^^ l>RILr CHUCKS. 

J— ^^-^^•^^l Perfected and Price reduced. 
Manuf'd by the HULL & liELDEN CO., Danbury, Ct. 



PATENT SCROLL AND »AND SAW MACHINES A 
speciality. CORDESM AN, EGAN & CO., Cincinnati, O. 



^1 



OOt.I> PI-ATISD \VATCB EIS. Cheapest 
iu the known world. Sample Watch Free to 
^Agents. Address, A. Coultsb & Co., Chicago. 



SEALED PROPOSALS 

Will be received at the office of the City Clerk of Hamil- 
ton, Ohio, until 12 o'clock noon of Thursday, September 
6th, 187T. for the lighting the streets and public build- 
ings of the city of Hamilton with Gas for a period of 10 
years from the 3d day of June, 1878, according to p ans 
and specifications on file at the city clerk's office, wn ch 
will be furnished on application. 

The city reserves the right to reject any or all bids. 

Bids will be marked "Proposals for Gas," and ad- 
dressed to 

R. B. MILLIKIN, 
AuGrST 1st, 1877. City Clerk, 

Hamilton, Ohio. 



QjCC a Week in your own town. Terms and $5 outfit 
«D00 free. H.HALLETT & CO.. Portland Maine. 



WESTON DYNAMO-ELECTRIC MACHINE CO 



Machines for Electro-plating, Electrotyping, Electric 
Light, etc., in addition to testimonials in our Catalogue 
of Jan. 1. AVe beg to refer to the following houses: 
MeriuknBkitanSiaCo.; Russell&ErwinM'f'gCo.; 
Rkei> & Bahton; Hall, Elton & Co,; Richakdsox, 
BoYXTON & Co.; Wm. H. Jackson & Co.; Stanley 

WORKS; ROGKRS CUTLERY CO.; CHAS. ROGERS BROS.; 

Edward Miller Co.; Mitchp:ll, Vance & Co.; Nor- 
WALK Lock Co.; Hayden, Gere & Co.; Do.mkstic 
Sewing machixm Co ; Ebkrhard Faber : Jos. Dixon 
Crucible Co.; Mumforb & Hanson; Fagan & Son, 
and over 200 othera. Outfits for Nickkl, Silver, 
Bronze, Plating, etc. The two highest Ckxtknnial 
Awards, and the CentennialGoldaIkdal of Ameri- 
can Institute. Prices from Sl*i5 to $500. 
" The Mebiden Britannia Co., W. Meriden, Conn., ? 

" March 20, 1877. > 
"Messrs. Condit, Hanson & Van Winkle, Newark, N. J. 
"GnxTLE>[EN: You may Bend the two machines as 
proposed ♦ I- * * I will say in regard to them, the^ are 
splendid machines, and will say to any party you may 
refer to us that i shall advise them to take no other at 
any price, as yours is the best, in my judgment, as we 
tried one, kept it. and took out all our old machines and 
replaced them with two of yours (making three 12 inch 
in all). Just say to your customers we refer you to the 
largest I'lating works in the Worla. Yours truly, 

^' H. C. WILCOX, Prest. Meriden Britannia Co." 



c ON D iT;H Anson & van Wi n kl e 

Sole Agents JVJSWMIUCXJ: \'- 



FOR COMPOUND STEAM PUMPS AND HEAVY 
Machine Tools, address 

£. & A. BETTS, AVihnington, Del. 



WESSELL METAL, A PERFECT IMITA- 

tion of gold in color, surface, etc., for manufacturers of 
imitation jewelry, and other workers in fine yellow 
metal. VVes sell Manuf'g Co..No.204 East 23d St.,N. Y. 

"you ask WHV we can sell First. 
■*■ Class 1 1-3 Oclave Rosewood Pianos 
fa- $290. Our answer is, that it costs 
less than *aOO to tnnke blv «(J00 Piano 
sold through Agents, nil ol whom 
uiake 100 pcrct. profit. We have ^ 
Agents, but sell direct to Fauiili« 
nt Factory jiriccand ■w.irrant fivt jeaig 
We send our Pianos everywhere lor tria/ 
and require no payment unless they are 
satififactory. Send for cur Illustrated Circular, wliich pives 
ticulars, and <'ontain6 the names of over 1500 Bankers, Mer- 
111(1 Fainilies that ate using; our Pianos in every Slate of (he 
Please state where \-ii'.i saw this notice. AddresE, 

XT. S. T'lAXO CO., S10Broailtvay,X. T. 




rr>un<l 
fill! pa; 



W E E IS.A.N« C I. 

IP FIN C JET BLACKevery vrarielyoFturnedwoodwarli 
pjirts oFniachinei-y<Cjisting;s-tin'yvare anct other inetdl 
iroiVENAMElEDJETCIlODS.inwooiJormetal.m.de to oi'Ker 
AMEBlCMi E«m£L:C0J7W«i.rE!. St PP^OVIO ENC E. rA, 



Lathes, Planers, Shapers, Drills, 

(ici) ■-& Bol t C II Iters, <kc'. B.GOULD, Newark.N.J, 



L. SMITH HOBART, President. 



.JOHN C. MOSS, Sup'T. 



il^St%i 






Alexander Bass's Patent Portable Iron Railroad, 



ENGINES, nOIIiERS AND MACHINERY, 

new and second-hand . send for circular. 

GEO. M. CLAPP, 206 Broadway, N. Y. 

HOMEMADE TELESCOPE STANDS.— 

By T. D. Himonton.— A valuable paper, descriptive of a 
simple, effective and economical method of constructing 
an equatorial telescope stand. With 3 illustrations to 
scale. Supplement No. 7H. Price 10 cents. ; 



;BotoIngravingCo; 



s&ceje^^ 



For Newspaper, Book, and Catalogue Illustrations, Engraved in hard Type-metal, by a new Photographic and 
Chemical method, from all kinds of Prints, Pen Drawings, Original Posigns, Photographs, etc., much cheaper 
than Wood-cuts. These plates have a perfectly smooth printing' surface, and the lines are as deep, as even, 
and as sharp as they could possibly be cut by hand. AVe guarantee that they will print satisfactorily on wet 
or dry paper, and on any press where type or wood-cuts ran be so printed. Electrotypes may be made fcom them 
in the usual way. 

Oiir Plates are noic used by the principal jnihlishers and ma}iufa.cti(,rers in every stale in the Union. 

SEND STAMP FOR ILIiUSTRATED C'lUfia.AR. IMenne say wlicie you saw this. 



$12 



a day at home. Agents wanted. Outfit and 
terms free. TRUE & CO., Augusta, Maine. 



KXTRAORBINARY, 

WONDERFUL, 

AND VALUABLE 

MEDICAL WORK. 



With engravings; price, $1. 
Contains, s.lso, fifty original 
prescriptions for prevailing 
diseases, each worth ten 
times the price of the book. 
Gold Medal h as been award- 
ed the author. Descriptive 
circulars sent free. Addre.ss 
Dr. W. U. PARKER, Ko. 
4 Bulfinch Street, Boston. 



$50 



00 SCRBW-CDTTINO F«OT I,ATHES- 

I P'oot Drill Presses. Send for Circular to 

H. L. SHBPARD, Cincinnati, O. 




^^ Great Original Baltimore-Mada 



Mantels and Registers. 

B.C.Bibb & Son, 

ISiiltiiiiorc, Mfl. 

Bestworkmanship. Lowest prices 
icuaranteed. Sendf»rcirculara. 

CUTTING OUT KEYWAYS. ByJoshca 

Rose. An excellent practical description of the several 
methods employed, with 11 illustrations. The qualities 
of the various drills ; square flies and safe-^dges, rough- 
ing out, etc. The best tools described and illustrated. 
Contained in SciRXTit'TC Ameuioan Supplement No. 
79. Price 10 cents. To be had at this office and of all 
newsdealers. 



IMPORTANT B'OR ALL CORPORATIONS AND 
1 MANF'9- CONCERNS.- Iluerk's 'Wnloll- 
inan'.« '■"Ime Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
ditTerent stations of his beat. Send for circular. 
J.E:.BUE:KK,P.0. Kox^^TO, IfoAlon.ITTaNS 
I N.B.— Tlie sultagainstlmhaeuser & Co., of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11, 1876, for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 



LOCOMOTIVE ENGINEERING.— THE 

most recent and best examples of Locomotive Construc- 
tion, with scale drawings, tables of principal dimen- 
sions, general description, etc., are given in the SCIEIN- 
TIEIC AMERICAN SUPPLI^MENT. The following 
may be had at this Office, or ordered through any News- 
dealer. Sent by mail prepaid. Please order by the 
nii/inbers here given. 

Express Locomotives of the London, C?Aatham and 
Dover R. R. Tank Locomotives. With Speciflcations, 
Dimensions, Particulars and threeEngravings. Supple- 
ment No. ^3. 10 cents. 

Locomotives at tlie Centennial A series of Eighteen 
Outline Illustrations, showing the Principal Locomotives 
exhibited at the Centennial, with their measures, and a 
table of principal diraensUnsof each locomotive. Sup- 
plement No. lii>. 10 cents. 

Baldwin Locoinotivc.—Ijarfxe engraving in sectional ele- 
vation, with measures, scale, and table of dimensions. 
Supplement No, 3N. 10 cents. 

Narrow QauQe Swedish Locomotive, with one page of 
engravings. Supplement 41 . 10 cents. 
' LocommAven 0} the Eighteen Inch Railway at Crewe, Eng. 
Two engravings. Supplement 41. 10 cents. 

Locomotive Passenger Engines of Midland Railway, with 
table of dimensions. Three engravings. Supplement 
No. 37. 10 cents. The same number contains report 
of valuable information given before the Master 
Mechanics' Association, concerning Locomotives and 
Locomotive improvements. 

Nairo%vGau§e Locomotives, Indian State Railways, en- 
graving and dimensions. Supplement No. 53. 10 cents. 
I New miUway Locomotim Crane, by Black, Hawthorne & 
' Co. Four engravings to scale, dimensions, etc. Supple- 
ment No. 54. 10 cents. 

NeivRoad LocoTnotitJt!, by Marshall Sons & Co. General 
description and one engraving. Supplement No. 56. 
10 cents. 

Express Passenger Locomotives, Great Western Railway. 
With five engravings, and tables of all the principal di- 
mensions. Supplement No. 5S. 10 cents. 

Jjicomotive for Burning Petrolewwi.— Used on Russian 
' Railways. With description and five illustrations, feup- 
plement No. 63. 10 cents. 

Steam TroUu or C7tair.— Used onOude Railway. Iwo 
engravings. Supplement No. 63. 10 cents. 




The fact tliat this shafting has "5 per cent, greater 
strength, a flnertinish, and is truer to gauge, than any 
other in use, renders it undoubtedly the most economical 
We iire also the sole manufacturers of the Cklkuratfd 
Collins' PAT.CorrLixG,and turnish Pulleys, Hangers, 
etc., of tlie most approved styles. Price list mailed on 
apulication to JONES & I.AUGHLINS, 

Try Street, 2d and 3d A venues. Pittsburgh, Pa. 
190 S. Canal StrRct, Chiciitro, 111., and Milwaukee. Wis. 
Ii:^" Stocks of this shafting in store and for sale by 
FULLER. DANA & FITZ. HoFton, Mjiss. 
»:^E0. PLACE & CO., 121 Chambers St., N. Y. 



LBFFEL WATmi wtiilJiLS. 

With recent improvements. 
Prices Greatly Reduced 

7000 in successful operation. 

PIITE NEW PAUPHLET FOE 1377 
Sent free to iTiose interested 

James Leffel & Co , 

Springfield. O. 
109 Liberty St., N. Y. (_:i(v. 




UOHT 
(iUAY IKOiV 



CASTINGS 



to order promptly. 
Plain, Bronzed, or 
Galvanized. 



We make a specialty of light work. 
LIVINGSTON & C#., Iron Founders, Pittsburgh, Pa. 
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I,.4R(;E mixed CAKDS. wim name, 10c. 
and 8 ct. stamp, 25 Stylea Fun Cards, 10c. 
Kamples (ic. Al. Dond & Co., Bristol, Conn. 



j;ngikks and machinery, ali. styxes, new 

and Second-hand. E. E. liOBEHTS, 11!) Liberty St., N. Y. 



$5 to $20 ItL^^l 



at home. Samples worth $5 
Stinson & Co. , Portland, Me. 




Small Tools of all kinds; al»o GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
fe'mall Ijathes, Engines, Slide Rests, etc. Catalogues free. 
GOODNOW & WIGHTMAN. 23 Cornhill. Boston. Mass. 



65 



aWlVERSALWOOP WORKEBSfl 



^MM SAWs,seROiL^WS@ 
PLANING & MATCHING MACHINES 

.^TOJIVERSAIHAND JOMTERS^^. 



M0tDINC.IIOVErAlllNC:.BOI!INC.FRIEZINC.SHAPINC& 



, HAMILTON, OHIO. 



nilXEll CARDS, with name, 10c. and stamp. 
Agent's Outfit, lOn L. CCOI &C0.. Bristol, Ct. 




M'<! Patpnt RpVPP<!P IWntinii ^ Wood-Working Machinery 
1 UluUL fl llUl Ul UU IflULiUil ; such asWoodworth Planing, Tongueing, and Groov 




Paneling, Ta- 

riety Moulding 

& Dovetailio^ 

Machine. Ciitei 

SjH^ _ ____^^Panels of any 
/\ jJ^ ll'il^^f^'lBr design or style 
\ at V/'(aA«k-T/BW,' of mould in the 

solid wood with 
neatness and 
disiatch. 

Is a tlrst-class 

Shaper, Edge, & 

Scroll Moulder. 

Does general 

'Dovetailing 

with thick or 

*thln stuffs. Simple, Durable hihI 

_= Eflicienr. IW Send for Pamphlet 

a^and Sample of work . Improve d 

iS.solid Steel Cutters for all kinds of 

Variety Moulders made to order, and warranted by the 

B. C. KIACHIIVERY CO., 

Battle Creek, Mich. 

FOR THE LATEST IMPROVED STAVE 

Heading and Shingle Machinery, also the celebrated 
Bailey (Jsiuge lyiithe. Second-hand Boilers and Engines, 
or Special Machinery, address T. It. BAILEY, Agt., 
Lockport, N. Y. 



Such asWoodworth Planing, Tongueing, and Grooving 
Machines, Daniels Planers, Richardson s Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

Wri'HERBY. RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
I (Shop formerly occupied by R. BALL & CO.) 

i SPAKE THE CROTON AND SAVE THE €08T. 

j Driven or Tube Wells 

I furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., 414 Water St., N. Y. 
who control the patent forGre en's Amer ica n Drive n Well 

WATER SUPPLY FOR TOWNS AND 

VILLAGES. By ClArknce DKLAFrKLTi, C.E. A Con- 
cise and Valuable Report, showing the Cost and Merits 
of til e Various Systems — IMscu ssion of th e Holly System, 
its Merits and Defects— The Reservoir System, with 
J'umps. Cost, and advantages— Results •btained and 
Economy of Use of Various Systems in Different Towns, 
with names and Duty realized, Facts and Figures to 

I enable Town Committees to judge for themselves as to 
the system best suited for their wants— T'he Rest Sources 
of Water Supply— Water-Bearing Rocks— Artesian Wells, 
their feasibility, pxcellence, and Cost of boring— Im- 

I portance of Pure Water— How Surface Water is Ren- 
dered Impure— Cost of Water Pipes, from 2 to 12 inches 
diameter, for towns, including laying, all labor, materi- 
als, gates, joints, etc. Estimates of Income and Water 
Rates for supply of 1000 Buildings. Price, 10 cents. Con- 
tained in SriKNTiFic American Supplement No. 27, 
to be had at this office, and of all News Dealers. 
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^AvtiitimmmU, 



luside Ipasre* each insertion - - - 75 cents a line, 
ilack Fasref each insertion • - - $1.00 a line. 

aJngra/sings may head advertisements (t the scmie rate 
per Imei by measurement, as the letter press. Adver- 
tisements must be received at fmblication office as early 
as Friday morning to appear in next' issue. 



FOR SALE-ENTIRE INTEREST IN SELF-MEASUR- 
ING Fluid Tank. Small capital required. Good profit. 
Takes well. Address Box 143, Geddes, N. Y. 



MECHANICAL DRAWING.— BY PROF. 

C. W. MacCord. A series of practical lessons in Mechan- 
ical Drawing, acco.npanied by carefully prepared ex- 
amplesfor practice, with directions, all or simple and 
plain diaracter, Intended to enable any person, young 
or old, skilled or unskilled, to acquire the art of draw- 
ing. No expensive instruments are involved. Any per- 
son with slate or paper may rapidly learn. The series 
embodies the most abundant illustrations forall descrip- 
tions of drawing, and forms the most valuable treatise 
w?on the subject ever published, as weU as the cheapest. 
These instructions are contained In StiPPLEMENTs Nos. 
1, 3, 4, 6, 8, 9» 13, 14, 16, 18, 30,32,34,36, 
38, 30, 33, 36, 37, 38, 39, 40, 41, 43, 43, 44, 
45, 46, 47, 48. Price 10 cts. each; or. «3 for th«ren- 
tlre series of thirty-three numbers. To be had at this 
office and of all newsdealers. 



F.BIi^ZSDSZiZi (& CO., 

Worcester, mass., 

Manufacturers of the BlaUdell Patent Upright Drills 
and other first-class Machinists' Tools. 




THE SUCCESS. 



Why is the Success ahead ? Be- 
cause its great merits were attested 
toy the managers of the late Centen- 
mal in causing the first award on 
Turbines to be given it, and in se- 
lecting it as the Standard Wheel f 01 
estimating the leakage of the wheels 
of the world there represented. 
, Because it gives over 80 ver cent, of 
power under part as well as pull 
GATE. Send for descriptive Pam- 
phlet and Price List to S. M. SMITH, York, Pa. 



TWO YEARS OF BBLIGHTFUZ^ TRAVEIi. 

THE WOODEUPP SCIENTIFIC EXPEDITION ABOUND THE WOELD. 

A FLOATING COL1.EGE under the direction of Professors WILBER, tff Cornell; RUSSELL, of 
Columbia: HERDMAN and JENNEY, of Cntversityof Michisran; MERRIAM, of Yale; TAYLOR, 
of Phillips Academy, and others, with a Ijarsre Class of Students, wiU sail from New York, 
October next, on a Voyage of Scientific Discovery and Research, Visiting the 
Most Interesting Parts of the Globe. 
For this purpose the first-class steamship ONTARIO, 360 feet long by 43 feet beam, has been secured, and is 
being fitted with special reference to the voyakge, which will occupy two years. She will be commanded by Com- 
mander JOHN W. PHILII*, United States Navy. The entire cost of the two years of travel to a student will be 
$3,500. Students will be entitled to a choice of staterooms in order of application. This expedition otters great 
advantages to young men. For pamphlet, containing full particulars, address or call upon 

DANIEIi iUACAUl^EY, Secretary, St. Nicliolas Hotel, New York. 



CT7iiIlDIOZiA,'S 
COFFEE & SUGAR MACHINERY 

Coffee, Malt, Corn, Cocoa, and Grain- 
nryln!; machine. t'offee-Hnlllng and 
Poilslilng machlncN. tofiee-Washlng 
maciilne. Helix Sugar Evaporator. 

Messrs. C. ADOI/PHE LOW & CO., 42 Cedar 
Street, Messrs. IttUNOZ & ESPRIEIiLA, 52 Pine 

Street, New York, are Mr. Guardiola's Agents, and they 
will give prompt attention to all orders for any of the 
above machines. 



F' 



lOOT POWER TENONING MACHINES FOR SALB 
By S. C. HILLS, 78 Chambers St., New Yorli, 



THE BEST 

AND MOST ECONOMICAL 

Boiler Feeder 

is; 

FRIEDMANN'S INJECTOR, 



MANUFACTURED BT 



NATHAN & DREYFUS, New York. 

108 Liberty St. 
Send for Circular. 




CAVBATS, COPYRIGHTS, TRADE! 
inARKS, ETC. 

Kessrs. Munn & Co., in connection with thepublica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had oveb thirty 
tears' experience, and now have unequaled faculties 
for the pwparation of Patent Drawings, Specifications, 
and the Proegcution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark EegHlatioris, Copyrights for Books, Labels, 
Beissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Beissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.— We also send,/r«« of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal conn- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HUND RED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are sach that patents can be ob- 
t.iined abroad by our citizens almost as easily as at 
home. The expenPe to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,— VevBons desiring any patent 
Issued from 1830 to November 26. 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 37, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing fall directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 2.5 cents, mailed free. 
Address 

lnrNN & CO., 

Publishers SCIENTIFIC AMERICAN. 

3y Park Row, N. Y. 

SBANCH OB'FIOB— Comer of f and tth Streets, 
WasMngton, D. C. 



IRON AND STEEL. BY Dh. C. W. SIE- 
MENS. A most interesting and valuable paper, con- 
taining accounts of the most recent practical improve- 
ments in the Production, Working, and Application of 
Iron and Steel : embracing the question of Labor in its 
relation to Capital ; the Character, Value, Cost and Pro- 
duction of the various kinds of Fuel, including Bitumin- 
ous Coals, Coke, American Fuels, Peat, Natural Gas 
Fuel, Liquid Fuel, Solar Fuel. Motive Powers and their 
Transmission over long distances. Water Power: its 
Transmission by Steel Ropes ; its Transmission by Elec- 
tricity. Wind Power. Bessemer Steel History. Sie- 
mens and Martin Steel. Ihe Regenerative Furnace. 
The Open Hearth System. The Use of Ferro-Manga- 
nese. Use of Chromium. Production of Mild Steel. 
Piping of Steel. The Applications of Steel. Iron and 
Steel Nomenclature. Wrought Iron. Mechanical Pud- 
dling. Bell's New Process. Wrought Iron Direct from 
the Ore. Methods of Protecting Iron and Steel Jrom 
Kust. AinsUe's Method. BarflF's Method. Contained 
in Scientific A.mebican Supplements Nos. 70 and 
7 1. Price 10 cts. each. To be had at this office, and of 
all newsdealers. 



The H O A D L E Y 
PORTABLE STEAIVI ENGINE. 

• WITH AUTOMATICAL CUT-OFF REGULATOR 

AND BALANOUDVALVE. 

THE BEST .'"MOST ECONOMICAL ENGINE MADE 
TlieJ.C.HOADLEYCO. LAWRENCE. MASS. 



Niagara 
Steam Pump Works. 

ESTABLISHED 1836. 

CHARLES B. HARDICK, * 
No. 23 Adams Street, 
BROOKIiYN, N. If. 

NEW AIR COMPRESSOR OF M DUBOIS, 

with description, dimensions. Illustrated by engrav- 
ings. SOIENTII'IC AMEKICAN SUPPLEMENT, No. 'i'H. 

Price, 10 cents. Sold by all News Dealers. 




THE BIGELOW 

Steam Engine. 

BOTH PORTABLE AND STATIONARY. 

The CHEAPEST AND BEST in the market. 
Sendlbr descriptive circular a nil price list. 

H. B. BICELOW & CO., 

New Haven, Conn. 



METALLIC MINERALS— THEIR PRO 

ductionand Uses. A lecture by J. G. Watson. F. R.S. 
A moat interesting and useful paper, containing much 
information on the principal metala; their ancient and 
modern uses; metallic veins; what they are, their 
courses in the earth; mineral leases and royalties; the 
famous Tavistock Mines ; history of the Anglesea 
Mines; metals dissolved in water; how mineral veins are 
worked; iron and its uses; lead ores and uses of lead; 
tin ores and uses of tin ; uses of copper. Supplement 
No. 54. Price, 10 cents. 



PTTIffflTTTTirn- .t)rop Hammers and Dies, for work- 

rUJXl^AXXVU ijjg Metals, &c. THE STILES & 

— — — cc*,0 PARKER PRESS CO., Middletown, 

irxlJJibbJIjo. Conn. 



1872, 1873, 1874, 1875, 

SCIENCE RECORD. 

A few copies of these splendid books, copiously illus- 
trated, are offered at the following very low prices. 
Persons desiring a condensed history of the most inter- 
esting Facts and Discoveries in the Arts, Sciences, and 
Inventions, for the years from 1872 to 1875, will find them 
recorded in the four volumes of the Science Record, 
now offered at half the original price. 

Every Department of Science is treated in these vol- 
umes, and tne important discoveries of the several yeats 
are not only faithfully described, but many of the sub- 
jects are illustrated with finely executed engravings, 
prepared expressly for these Annuals. 

Among the subjects, the following are the most note- 
worthy, exhibiting in a condensed form a general ac- 
count of the Progress of the World : 

OHEMISTRF AND METALLURGY, 

MECHANICS AND ENGINEERING, 

ELECTRICITY, LIGHT, HEAT, SOUND, 

TECHNOLOGY, THE USEFUL ARTS. 

BOTANY AND HORTICULTURE, 

AGKICULTURE, 

RURAL AND HOUSEHOLD ECONOMY, 

MATERIA MEDICA, THERAPEUTICS, HYGIENE, 

NATURAL HISTORY AND ZOOLOGY, 

METEOROLOGY, TERRESTRIAL PHYSICS. 

GEOGRAPHY, 

GEOLOGY AND MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Each yearly volume contains about 600 octavo pages, 
including a large number of handsome engravings. 
They are bound in substantial and handsome bindings, 
and will be mailed on receipt of ¥1.25 each, or $4 tor the 
set of four volumes. 

They were pub ished and heretofore sold bt $2.50 each, 
or $8 for the set. 

State, in remitting for a single volume, which year, 
from 1872 to 1875, is desired, remembering that the date 
of the volume covers the events and discoveries of the 
previous year. Sent by mail on receipt of price. Address 

MUNN & CO., Publishers. 

37 Park Row, New York city. 



rBMFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
ERiCAX and Scirntipic American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve tne paper. 

Address 

MUNN & CO., 

Publishers Scibntific American. 




Wright's Pat. Bucket 
Plungers are the best. 
Vailbt Machine Co. 
Easthampton, Mass. 



GREAT BLOWING ENGINE: HIGH 
Speed and Novel Construction. Built by Wiemar Ma- 
chine Worts. An accurate description, giving pei^ 
forraances, dimensions, new devices, and five elevations. 
This engine easily reaches 100 revolutions per minute, 
with a discharge of 5,000 cubic feet of air at lO lbs. pres- 
sure. Supplement No. 51. jPrloe, 10 cents. Also, In 
same number. Root's Force-blast Blowers, GtAS 
KXHADSiERS and Blacksmith's tuyeres. 12 figures. 



KSIABLISHED 1841. 

JOSEPH C. TODD, 

(Formerly of Todd & Rafferty), Engineer and Machin- 
ist. Flax, Hemp, Jute, Rope, Oakum, and BagMng 
Machinery, Steam Engines, Boilers, etc. Also Agentfor 



_. ..machinery. Send for descriptive 
and price. Address 

J. C. TODD, 
10 Barclay St., New lork, or Paterson, N. J. 



COMPRESSED AIR MOTIVE POWER — 

With drawings and particulars of the most recent prac- 
tice. The locomotives worked by compressed air, in use 
in St . Gothard Tunnel Works, with dimensions, etc. Five 
engravings. Supplements 1 and 3. Price, 10 cents 
each. 



EAGLE FOOT LATHES, 




Improvement in style. Reduction in 

§ rices April 20th. Small Engine Lathes, 
lide Rests, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St.. New York. 



STEEL — ITS MANUFACTURE AND 

Working, Constitution, Qualities, Tempering, ete. With 
14 illustrations. By D. Chernoff. A most interesting and 
valuable treatise, full of important information, em- 
bracing the latest contributions to the general knowl- 
edge of the subject. Supplements Nos. 36 and 37, 
Price, 10 cents each. 



Steel Casting's, 

Prom i4 to 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for forgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
price list to CHB8TEE STBEL CASTING COMPANY, 
EVELINA STREET, PH1L,ADE1,PHIA, PA. 



COMPRESSED AIR PNEUMATIC DI8- 

{)atch System used in Paris. With description and 12 
Uustrative figures. Contained in SciENTiEic Ameri- 
can Supplement, No. 84. Price, 10 cents. 



THE TA^NITE CO., 

STROUDSBURG, PA. 
ENIERY WHeetS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



$3 PRINTING PRESS! 

^i fcK *# Prints cards, envelopes, etc., equal 
. 30\ to an/y press. Larger sizes for large work. 
jVo your ovmvri/nUng a/nd ad/vertismg avid 
save maney. Excellent spare hour amuse- 
ment for old or young. Or it can be made 

_ \monep making business anywhere. Bend 

fnrMTEl^MNIAu 3c. stamps for large catalogue to 
^ ybrkiJ.wiwM. | j^ELSEY & to., Manufacturers, 

Meriden* Conu. 



H. W.J OH NS^ PATENT. 

^ ^VT§,^ 

MATERIALS. ^^ 



Faints, Roofing, Steam Pipe and Boiler Cot* 
eriiigs, Steam Paclting, Sheathing, Fire. Acid, and 
Waterproof Coatings, Cemetits, etc. Send for Samples, Il- 
lustrated Catalogues, Price Lists, ete. 

87 HAIBCIIV L.AJKE, IVEW YORK. 



THE FLOW OF SOLIDS.— BY LEWIS S. 

Ware, C. E. Novel and curious experiments. Cold 
metal caused to flow through orifices, and the laws 
governing such flow, with mathematical calculations, 
and 13 illustrations. Scientific American Supple- 
ment No. 8!i. Price, 10 cents. 



Millstones and Corn Mills. 

W e make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T. NOYE & SON, Buffalo, N, Y, 




WOOD & LIGHT 

Machine Co. 

WORCESTER, Mass. 
Manufacture all kinds of 

Iron-Working; 
Machinery, 

including many novelties. 

Shafilas, Pollays, fte. 
Send for Circulars. 



MACHINISTS' Tools. 

New and Improved pattehns. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN MANUFACTURING CO., 
Sew Haven, Conn. 



EOCK DRILLS WORKED BY COM- 
pressed Air.— By H. W. Pendred, O. B. Bescriptlon of 
the most recent and best practice. Supplement No. 
30. Price, 10 cents. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W, B. FRANKLIN J, Pres't. J. M, ALLEN, Pres't, 
J, B, PIERCE, Sect. 



i ROCK DRILLING MACHINES 

AIR COMPfTeSSORS, 

MANUFACTURED BY BuRLEIChRoCkDrUL C . 
SEND FOR PAMPHLET. FITCHBURG WASS 



Can I Obtain a Patent? 

This is the first inquiry that naturally occurs to every 
author or dis^coverer of a new idea or improvement. The 
quickest and best way to obtain a satisfactory answer; 
without expense, is to write to us (Munn & Co.), de- 
scribing the invention, with a small sketch. All we 
need is to get the idea. Do not use pale ink. Be brief. 
Send stamps for postage. We will immediately answer 
and inform you whether or not your improvement is 
probably patentable; and if so, give you the necessary 
instructions for further procedure. Our long experience 
enables us to decide quickly. . For this advice we make 
no charge. All persons who desire to consult us in re- 
gard to obtaining patents are cordially invited to do 
so. We shall be happy to see them in person at our 
office, or to advise them by letter. In all cases, they 
may expect from us a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

What Security Have I that my communication 
to Mnnn & Co. will be faithfully guarded and remain 
(lonfidential? 

Answer.— Yon have none except our well-known in- 
tegrity in this respect, bcsed upon a most extensive 
practice of thirty years' standmg. Our clients are 
numbered by hundreds of thousands. They are to be 
found in every town and city in the Union. Please to 
make inquiry about us. Such a thing as the betrayal 
of a Client's interests, when committed to our profes- 
sional care, never has occurred, and fe not likely to oc- 
cur. All business and communications intrusted to us 
are kept secret and c&nfideniial. 

Address MUNN & CO., 
Publishers of the Scibntific American, 

37 Park Row, New York. 



The Most Popniar Seientiflc Paper in the World. 

THIRTY-SECOND YEAR. 

Only $3.30 a Year, includinffPostasre. Weekly. 
53 Numbers a Year* 

This w^idely circulated and splendidly illustrated 

paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufa^itures, 
Chemistry, Electricity, Telegraphy, Photography, Arehi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal aflFords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one vear-52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of TheScientificAmeri- 
oan will be Supplied gratis /or every club of five svhscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber In the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelop s, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letter^ 
and make all orders, drafts, etc., payable to 

MUNN & CO.p 

37 Park Row, New York. 



NOTICE TO FOREIGN SUBSCRIBERS. 

The new Postal Union now offers special facilities for 
the re ular and speedy transmission of the Scientific 
American direct from the office of publication in New 
York to subscribers in foreign countries. The subjoined 
table exhibits the yearly subscription prices of the 
Scientific American and Supplement in the principal 
foreign currencies, payable in advance : 



The prices are 
for one year's 
subscription, in- 
cluding the post- 
age. 



Austria 

Belgium 

Denmark 

France 

German En^pire 
(Jreat Britain. .. 

Holland 

Italy 

Norway 

Russia 

Sweden 

Switzerland 



FOR 

Scientific 
Amebican. 


Fob 

SCrpPLK- 
MENT. 


sctentipio 
American 
AND Sup- 
plement. 


S.Fl 9 

Francs. . ..20 

Kro 15 

Francs... .20 

E.M 16 

Shillintrs 16 


13 

30 

23 

80 

25 

24 

U 

30 

23 

8 

23 

30 


.20 

48 

35 

46 

37 

36 


H.F 9. 

Francs. ...30 


:....:..... 21 

46 


Kro 15 


35 


Boub 5 

Kro 16 


11 

35 


Francs... .20 


....: 46 



The best way to remit is by Postal Order. Make the 
order payable to MUNN & CO., New York, United States, 
and forward the order to us with the name of the sender 
and the address to which the paper is to be mailed. 
MUNN & CO., 
Publishers Scientific American, 

New Tork. 



THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 5 9 Gold St., New Tork. 
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